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ABSTRACT 
 
The percentage of women utilizing maternal health care services in Nepal is relatively less than women in other South Asian 
countries. Moreover, large socio-economic and regional disparities have been the root causes for lower utilization of health care 
leading to increasing maternal mortality. Using a national representative sample of 9,475 women (2011) and 9,875 women (2016) 
from Nepal, I examine the impact of women empowerment in relation to prenatal care, place of delivery and postnatal care (3Ps) 
outcomes. A composite Women’s Empowerment Index (WEI) based upon responses is also constructed to include three 
empowerment domains namely, attitude toward violence, social independence, and decision-making. Control variables explaining 
socio-demographic and economic factors are also added to the index. Principal Component Analysis (PCA) technique is used to 
calculate empowerment indicators and regression results are evaluated to estimate the 3Ps. Poisson regression model is used for 
selected survey years of each of the countries to examine the associations between women’s empowerment and prenatal care visits 
controlling for other variables. Further, ordered probit model and probit model techniques are used to study the associations of 
women’s empowerment with place of delivery and postnatal care respectively.  
Findings show that a large proportion of pregnant women have at least one ANC exposure but Nepal’s average ANC coverage was 6 
visits in 2011 and 7 visits in 2016, indicating that Nepal crosses the global benchmark for the minimum 4 ANC visits. Further, the 
trend toward significantly greater use of public health institutions is apparent with respect to several other variables. We observe much 
smaller effects for who makes decisions about household purchases, about woman’s health, and about her family visits. Also, 
relatively low incidence of postnatal visits to health care institutions was observed in the analysis.  Summarizing the categories of 
 
women’s empowerment indicators in terms of linear combinations represented conveniently by a single principal component in each 
of the three cases, we find decision-making and independence factors to be significantly associated with postnatal visits whereas the 
violence factors to be insignificant in 2011 and barely significant in 2016.  
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CHAPTER ONE 
INTRODUCTION 
1.1           Women Empowerment and Maternal Health Utilization  
 This study examines the role of women empowerment, together with socioeconomic and demographic factors, in 
determining maternal health outcomes in Nepal. Healthy pregnancy, safe childbirth and sound postnatal care are three aspects of the 
reproductive health that are investigated in this research. This is a quantitative study based on two rounds of reasonably 
comprehensive Demographic and Health Survey (DHS) on Nepal, a survey that is conducted internationally in a large number of 
countries around the world.  
  Women empowerment is conceptualized as women’s ability to lead an autonomous life and their capacity to manipulate their 
personal environment or choices.  Women may have inherent power to make a difference but the sense of empowerment awakens 
women to use their rights. International Conference on Population and Development (ICPD) recognizes empowerment and autonomy 
of women as highly important ends that are essential for sustainable development of a community. Mason (1998), Mason and Smith 
(2000), and Jejeebhoy (2000), among others, regard autonomy and empowerment as similar, and define both in terms of women 
“gaining control over their own lives vis-à-vis family, community, society, markets.” The World Bank defines women empowerment 
as “expansion of freedom of choice and action to shape one’s life”. Kabeer (2001) defines empowerment as “the expansion of 
people’s ability to make strategic life choices in a context where this ability was previously denied to them”. Similarly, “autonomy 
indicates the ability – technical, social, and psychological – to obtain information and to use it as a basis for making decisions about 
 
one’s private concerns and those of one’s intimates” (Dyson and Moore, 1983, p. 45). Anderson and Eswaran, (2009) define female 
autonomy as “the ability of women to make choices/decisions within the household relative to their husbands”.  With no clear 
distinction between these interchangeable terms, our paper considers empowerment and autonomy to be something that helps to make 
women (a) more self-reliant, (b) to assert their independent rights and choices, (c) to control resources, and (d) abler to eliminate 
women’s discrimination in their own families and communities. 
  Both demand and supply factors impact utilization of maternal health care (MHC). Decision making autonomy of the care 
seeker is a demand mediator lateral with age, gender relations, education and economic status. Decisions embedded within a 
framework of marriage, the nature of household and the place of residence bring critical challenges in increasing health care utilization 
in Nepal. 
Female autonomy can also be intermediary to supply factors such as the cost, distance, convenience and the quality of care 
which are controlled by suppliers (Furuta M and Salway S., 2006).  Freedom of mobility, a key determinant of female autonomy is 
affected by factors such as convenience and distance to medical facilities. Similarly, cost of care and quality of resources a household 
has also determine the likelihood of accessing health amenities.  The influence of the male partner on a woman’s decisions is an 
important area of reproductive health research that has garnered greater attention in the last decade. Several previous studies on Nepal 
suggest that the husband exerts a significant influence on a woman’s decision to use contraceptives. Even well-educated women who 
desire to use contraceptives fail to do so because of their husband’s objection to family planning. Health depends on care, and 
utilization of health care in developing countries like Nepal depends on the availability, affordability and accessibility of services 
(Magadi et al. 1993; Nwakoby 1994; Frankenberg 1995; Acharya and Cleland 2000; McCray 2004). Along with availability and 
 
accessibility, women should have the capability to seek maternal health care services (MHCs). Sadly, the proportion of those seeking 
available MHCs is relatively low in Nepal where the need for such services is greatest.  
There is a strong unanimity in the multidimensional nature of women empowerment yet no consensus exists on the relative 
importance of a specific dimension over others. Part of Demographic Health Survey (DHS) conducted on individuals has proposed 
women empowerment modules with an elaborate questionnaire on topics like participation in decision making, attitude towards 
violence, right to household assets and property, employment status, and type of earnings. However, a more systematic approach is 
needed to elucidate determinants constraining women’s empowerment as well as its influence on utilization of 3Ps (prenatal care, 
place of delivery and postnatal care). This research is about the effects, i.e., how empowerment affects the health outcomes. 
1.2 Rationale and Objectives 
Many authors have reiterated the importance of women’s right, status and empowerment for health outcomes but most of these 
empirical studies underrepresent some geographic regions. Relatively few studies on women’s empowerment and maternal health care 
(prenatal care, place of delivery and postnatal care) have been conducted in Nepal’s context. Less prevailing is a comparative analysis 
of status of women and their reproductive health. Many literatures have reiterated the importance of women’s right, status and 
empowerment on health outcomes but these empirical studies underrepresent some geographic regions where the impact is greater. 
Relatively few studies have sought to understand the relationship between women’s empowerment and maternal health care in Nepal. 
Comparative analyses along socio-economic and demographic lines in Nepal are severely lacking. ICPD’s approach to transform 
 
female status has encouraged scholars to examine women’s empowerment and its contribution to maternal and child health care 
(Bloom et al. 2001, Jejeebhoy 1995, Kishor 2009).  
This paper attempts to examine the net effect of Nepal’s women empowerment on their health seeking behavior with an intent 
to test the hypothesis that women with higher autonomy are more likely to seek health care during and after pregnancy. Three aspects 
of women’s empowerment considered are (i.) women’s decision-making ability, (ii) women’s attitude towards violence, and (iii) 
women’s independence and mobility. How to operationalize empowerment indicators from the survey data in a study like this also 
remains a challenge. There are many restrictions in women’s access to health care during pregnancy often because pregnancy is 
considered a “shameful” period. Young women have less say in the family. Husbands and older women tend to impose their health 
decisions on women. Young women have little knowledge about healthcare and about importance of proper medical assistance. In 
such a socio-cultural setting, it will be important to examine the relationship between individual and household level characteristics 
and reproductive health outcomes. This is what this thesis intends to explore. Hypothesized relationships between maternity healthcare 
and its determinants are indicated in the flowchart given below (Figure 1.2.1). 
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 Figure 1.2.1: Conceptual Framework of the Study 
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Decision Making Ability 
 Decision on own health care 
Decision on large household purchases 
Decision on visit to family/relatives 
Decision on respondent earnings 
Decision on food to be cooked 
Decision on contraceptive use 
 
 
Prenatal Care  
(Number of Antenatal 
Care Visits) 
 
 
 
 
Place of Delivery 
Institutional Delivery (e.g. 
govt. hospitals/clinics, 
private hospitals/clinics)  
Non- Institutional 
Delivery (e.g. home) 
 
 
 
 
Postnatal Care 
(Received Care within 48 
hours of Delivery- 
Yes/No) 
Socio- Demographic 
Factors 
Marital Status 
Current Age of Respondents 
Husband’s Age 
Age Difference 
Age at First Intercourse 
Age at First Birth 
Place of residence 
Women’s Education level 
Husband’s Education Level 
Religion 
Women’s Independence 
Exposure to media  
Respondent has communication 
facilities 
Respondent has transport facilities 
 
Women’s Economic Status 
Respondent/Woman Owns 
Land 
Respondent worked in 12 
months 
Type of earnings 
Respondent/Woman Owns 
house 
Respondent earns more 
 
 
Attitude towards Violence 
Respondent suffers abuse for following: 
If she goes out without telling him 
If she neglects her children 
If she argues with him 
If she refuses sex 
If she burns food 
 
 
 
 
CHAPTER TWO 
 
WOMEN IN NEPAL:  ECONOMIC AND SOCIAL BACKGROUND 
 
2.1 Demography and Population 
The world population was 7.6 billion in 2018 of which Nepal, with a population of 30 million, accounted for 0.4 percent. A 
substantial fall in mortality combined with a gradually declining fertility has slowed population growth to around 1.6 percent per year. 
Nepal is a part of densely populated South Asia that consists of Afghanistan, Bangladesh, Bhutan, Burma, India, the Maldives, Nepal, 
Pakistan and Sri Lanka, with a total population of 1.8 billion people. Afghanistan, Nepal and Sri Lanka have experienced political 
conflicts in recent decades but are gradually moving towards harmony.  
2.2 Understanding maternal health in Nepal 
 
Declining mortality rates and falling birth rates predict growing per capita incomes in developing nations according to 
neoclassical growth theory. South Asian demographic transition indicates a dramatic shift from high to low mortality – from 168 per 
1000 births in mid-20th century to 53 per 1000 births at present. The region’s average total fertility rate has fallen significantly from 
5.9 children per woman during 1950s to 2.8 children per woman today. Following a similar pattern, fertility rate in Nepal now stands 
at 2.12 births per woman slightly decreased since 2016. 
 
 
                       . 
                                           Figure 2.2a Total Fertility Trends                        Figure 2.2b Total Fertility Rate by Household Wealth 
 
2.2.1 Reproductive Years 
 
 
Maternal health period starts at pregnancy and ends at puerperium which corresponds to the age range of 15-49. In South Asia, 
as is the case in Nepal, women continue to marry at very young ages often with much older men, leading to a wide age gap and 
unbalanced household authority in decision making regarding women’s own reproductive health. According to recent DHS surveys, 
more than 3 per cent of women in developing countries gave birth before age 15 intensifying adverse reproductive outcomes such as 
unpremeditated pregnancy, delivery of premature babies and infant mortality.  
The practice of early marriage thrives as an accepted cultural practice. Families derive economic gains from marrying their 
sons to young girls or they relieve themselves by getting their daughters married rather than paying for their education (UNICEF, 
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2005). As Figure 2.2.1 shows, only Bangladesh ranks above Nepal in a socially undesirable practice of early marriage of girls. From 
dropping out of schools and personal development, and reducing opportunities for lifetime earnings, to risking their own lives, 
vulnerable adolescent girls bear severe consequences of early marriage and early pregnancy. Median age of women when their first 
baby is born is also low at 20.4 years. 
 
                                     Figure 2.2.1a: Median age at first marriage in South Asia 
 
            
Figure 2.2.1b: Median age at first birth in South Asia 
Source: Demographic Health Survey 
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2.2.2  Contraceptive Use 
Use of contraceptive measures have helped to liberate women from drudgery of raising a large family (Rutstein and Winter, 
2015). Studies estimate a 70 per cent drop in unintended pregnancies and 74 percent drop in unsafe abortions with use of modern 
contraceptive methods. In Nepal, public sector facilities remain the major source of family planning. Extensive family planning 
programs are being facilitated by several government and non-government organizations. However, access to contraceptive supplies 
and services is insufficient on its own to fulfill demand for family planning.  
 
More crucially, promoting family planning programs to rural and less educated women, increasing women’s awareness of 
family planning methods, expanding the range of modern methods and reducing opposition to family planning is necessary in 
developing countries like Nepal (Sedgh and Hussain, 2014).  
 
 
Figure 2.2.2 Percentage of Currently Married Women Using Contraceptive Method 
 2.2.3 Maternal Health Care 
 
Antenatal care, skilled birth attendance and postpartum care provides opportunity to deliver interventions for improving 
maternal nutrition, prepare women mentally, physically and logistically about childbirth and improve their health by reducing the risk 
of maternal morbidity and mortality (MOH and UNFPA 2004; WHO and UNICEF 2017). Access and utilization of maternal health 
care services is said to be the fundamental continuum of women’s reproductive health care that is necessary before, during and after 
pregnancy. Further, it offers an avenue for detecting and preventing potential complications, encouraging skilled attendance at birth 
(Wang et al. 2008), and making new mothers aware about good nutrition, family planning, and breastfeeding (Fotso et al. 2008, WHO 
1999). 
26
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In Nepal, quality of antenatal care is often scarce and women lack skilled attendance at birth which keeps maternal mortality from 
numerous pregnancy related complications high. Provision of services during the span of labor and delivery is a more complex effort 
than making maternal health care available during the longer and less unpredictable time– antenatal period. As a result, many maternal 
programs shift their focus on antenatal care than skilled birth attendance. In 2017, the proportion of skilled birth attendants- births in 
developing regions increased from 53% in 1990 to 61%, yet in South Asia and Sub-Saharan Africa this figure remains less than 50%. 
It is important to note, however, that increasing the availability of skilled health attendants during deliveries has been gradually 
adopted as a strategic approach to reduce maternal deaths.   
 
            Fig 2.2a Trends in Antenatal Care Utilization (percentage of women age15-49 
                                     who had live births in 5years before the survey  
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      Fig 2.2b   Percentage of women visiting health facility for delivery 
 
 
Fig 2.2c: Percentage of women visiting health facility for postnatal service                                                              
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Despite of expansion in worldwide educational prospects, adult illiteracy remains high especially in Nepal where one in two 
children receive primary education compared to nine in ten in other developed countries. Evidently, education of girls and women 
promote individual and national well-being yet women in Nepal lag behind men in measures of educational attainment and literacy.  
Child marriages are highly customary in Nepal playing a pivotal role in the lack of success to reach gender parity. Interaction 
of poverty with socio cultural norms like child marriages further intensifies educational exclusion such that the child marriage rate of 
poorest girls without education is three times larger compared to those who hold some secondary education.  
  In Nepal, relative to women, men are more inclined to enroll in secondary and higher secondary education (71 percent and 50 
percent respectively). The median number of years of schooling among women age 15-49 has increased slightly since 2011 from 3.5 
to 5.0 (NDHS, 2016). Moreover, urban women 57 percent are more likely to have completed at least some secondary education than 
their rural counterparts (39 percent). 
2.4        Women in Labor Force  
 Women participation in the labor force has been rapidly transcending and has enforced critical progress in the development 
course of Nepal. Women labor force participation increases with economic development but depending on social factors there can be 
major variations across developing countries.  
Female labor force participation ranges from around 20 percent in Pakistan to almost 80 percent in Nepal explaining 
differences in inhibitions towards social norms within the same region. Prominent decline in labor force participation for women aged 
15-24 in South Asia is observed in the period from 1995 to 2013. This number is highly dominated by declines in India where women 
lack job opportunities because of occupational segregation and job growth that disproportionately benefit men. 2017 data shows 
 
women ages 15 and above in both Sub Saharan Africa and South Asia have experienced large shifts in labor force participation which 
could be a progressive indication towards expanding educational opportunities at secondary and higher secondary levels. Though it is 
evident that men are more likely to participate in labor markets than women, these gender disproportions are steadily narrowing down. 
Since past two decades, South Asia, Northern Africa and Western Asia have the largest gender gap in labor force, at over 50 
percentage points of women participation compared to 77 per cent of men in labor market (World Women, 2015). 
   
   
   
 2.5 Violence against Women 
Women across the world experience physical, sexual, economic and psychological violence regardless of age, education or 
income but gender-based violence and judgmental outlook towards women are intensifying in developing regions due to their low 
socio-economic status. In Nepal, the majority of violence towards women include but are not limited to domestic violence, child 
marriage, female genital mutilation, honor killing, sexual abuse and mental torture typically carried out by intimate partners, such as 
spouses, fathers, or fathers-in-law. Women are exploited even beyond four walls of their households which further surges issues like 
public sexual harassment, women trafficking, sexual and physical abuse that cuts across line of income, class and culture. 
Majority countries in the South Asian regions claim 20 percent women reporting of intimate partner violence. Acceptance of 
wife beating is also higher in South Asia compared to Latin America, Caribbean, and other developed nations. Figure 2.5 shows 
prevalence of physical violence in South Asia is lowest in Nepal but IPV is still prevalent. 
 
 
Figure 2.5: Intimate Partner Violence in South Asia  
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CHAPTER THREE 
 
LITERATURE REVIEW 
 
 
 
3.1         Concept of Women Empowerment: Description and Analysis 
 
An extensive literature has explored the concept of women empowerment embracing multiple schools of thought in 
economics, sociology, public health, and demography. Research on the topic seems to have helped approaches to mobilize grass-roots 
of women so as to encourage their involvement in communities and give them a voice in society.  
International Women’s Conference held at Nairobi in 1985 introduced the concept of empowerment and defined it as “a 
redistribution of social power and control of resources in favor of women”. Perhaps the most widely used definition of empowerment 
is that suggested by Kabeer (2001) who describes empowerment as “the expansion in people’s ability to make strategic life choices in 
a context where this ability was previously denied to them.” The concept of empowerment at the individual level include physical, 
human and intellectual control over resources.  
Amartya Sen (1980) advanced the capability approach to show how important it is to go beyond income and wealth when 
discussing human development. Sen argues that social arrangements should be evaluated in the context of freedom that people have to 
achieve potential functioning they value. For instance, capabilities achieved through education may provide better opportunities to 
deprived individuals to shape their lives. Jakimow and Kilby (2006) and Rowland (1997) soliciting Sen’s conception make the point 
that strategic choices enhancing freedom are impeded by a lack of individual competencies and by social limitations. They claim 
empowerment is power within power, and power to renovate unwarranted social institutions. 
 
 Some empirical researchers have, however, criticized the concept of women’s empowerment because of the fuzziness of its 
meaning in the development literature. Some scholars use terms such as “empowerment”, “status”, “equality”, “bargaining power” and 
“autonomy” rather interchangeably. The idea of women’s agency is also introduced to explain that women have freedom and a right to 
evaluate which choices are beneficial to them and their families. Charmes and Wieringa (2003) view empowerment as a progression 
from awareness to agency that depends on resources, education, political conditions, and subjective factors. Jejeebhoy (2000); Mason 
and Smith (2000) make a distinction that “autonomy is a static condition and measurable whereas empowerment changes over time, 
and is not easy to measure. Autonomy is “the degree of access and control over material and social resources within the family, in the 
community and in the society at large” (Dixon Muller, 1978), the capacity to manipulate one’s personal environment (Dyson and 
Moore, 1983), and “the control over resources and information in order to make decisions about one’s own concerns or about close 
family members” (Bloom et al. 2001). Autonomy refers to individual power whereas empowerment refers to both individual and 
collective aspects of power. Scholars also argue on their peculiarities claiming that autonomy implies independence whereas 
empowerment is achieved through interdependence (Malhotra and Mather 1997; Govindasamy and Malhotra 1996; Kabeer 1998). 
Mason (1987) argues that that confusing use of other terms like gender inequality, the status of women, female autonomy and 
male dominance makes it difficult to measure empowerment. Further, Desai (2010) acknowledges gender equality to be commonly 
confused with empowerment and used interchangeably in the literature. Grown et al, (2008) also agree that these terms are related but 
not identical. She defines gender equality as women's status comparative to men while women's empowerment is about the process 
through which women achieve their abilities to control everyday decisions.  
3.2)       Measuring Women Empowerment and its Determinants 
 
Kabeer (1999) argues that women’s ability to make choices has three inter-related elements: access to resources, their ability to 
use these to define and act on (i.e. agency), and the outcomes that result from these actions. Employment opportunities and access to 
income are the two major interventions that seek to promote women’s empowerment (Alsop & Heinsohn, 2005; Ogato, 2013; Bayissa 
et al, 2017). Studies emphasize gendered institutions which could be formal to the extent of establishing legal frameworks of 
inheritance, property rights and access to land (OECD, 2012) or instigating informal institutions such as social norms, religion, 
ethnicity (Mabsout & van Staveren, 2010). Individual characteristics such as age, marital status, total number of children, education is 
considered fixed elements (Chakrabarti & Biswas, 2012) compared to relatively flexible characteristics such as frequency of watching 
television and listening to radio (Ting, Ao, & Lin, 2014). 
How to measure women empowerment at a cross-national level lacks consensus. Measurement estimates are either summed to 
create empowerment scores (Upadhyay & Hindin; 2005) or dichotomized to show whether a woman is empowered or not empowered 
(Upadhyay & Karasek, 2012). Use of multiple indicators may create obstacles in comparative studies because of which some 
researchers (Brunson et al., 2009); Upadhyay and Hindin, 2005) just combine all indices into a single index. But this methodology is 
also criticized by many authors as the composite indicator conceals varying contribution of different dimensions (Kishor 1995; 
Malhotra and Schuler, 2005).  
Malhotra et al. (2002) argue that women’s ability to participate in decision making impacts them and their families and hence 
they treat empowerment at individual, household, community, national and regional levels.  Empowerment has at least five 
dimensions: socio-demographic, psychological/ interpersonal, economic, legal and political (Schuler and Hashemi, 1994; Malhotra 
and Schuler, 2005; Zimmerman, 1995, 2000; Mason, 1986; Cattaneo and Chapman, 2010). Socio-demographic dimension covers such 
 
variables as women’s age at marriage, age at first pregnancy, marital status, and educational attainment. Psychological/ interpersonal 
dimension includes women’s ability to achieve goals and perception of self-esteem and self-efficacy (Cattaneoand Chapman, 2010). 
Economic dimension refers to women’s opportunity to work, having control over their income and material resources, and making 
monetary contributions to the household (Kabeer, 1999; Allendorf, 2010; Malhotra and Schuler, 2005). Legal dimension captures 
women’s knowledge of the legal system (Schuler and Hashemi, 1994), entitlement to assets, and their ability to inherit property 
(Stromquist, 2002) whereas, political dimension measures women’s right to vote, inclusion in political processes and the ability for 
them to organize themselves for change (Stromquist, 2002).  
Health-specific decision-making dimension (Mason, 2005; Malhotra and Schuler, 2005) is relatively new. DHS has initiated 
women status questionnaires to acknowledge gaps in earlier data and has created survey modules based on some dimensional themes 
(Mason and Smith, 2003). 
3.3       Impact of Empowerment on Maternal Health Care Utilization – Empirical Evidence  
3.3.1   Prenatal Care 
Prenatal (or antenatal) period holds the preliminary stages of pregnancy including number of times pregnant woman attends 
any health facility (Buor, 2004). Care given during this period cushions women with support to detect early signs of pregnancy 
complications (Adam et al, 2005; Doku et al, 2012), monitor health and socioeconomic conditions that may influence pregnancy 
outcomes, provide medical interventions and plan for any complications during pregnancy (Banta, 2003).  Prenatal care is also 
described as a variable having more than one visit with skilled personnel, expanding its scope from routine care up to providing care 
 
and intensive life support during pregnancy (WHO, 1992; Carroli et al, 2001). However, the scope of care also associates with 
obtainability, quality and cost of services, socio-economic factors and health seeking behavior of expectant mothers (Gage, 2007; 
Navaneetham and Dharmalingam, 2002) which in general can vary between and within countries. Factors affecting care in one 
country may not be identical in another country or another region within the same country.  
Availability and accessibility of prenatal care services are closely linked to their utilization. Besides quality of service 
providers, expectant mothers residing near health facilities are more likely to utilize the services compared to pregnant women who 
are farther away from health facilities (Magadi et al. 2000, Simkhada et al. 2008). However, Navaneetham & Dharmalington (2002) 
find women living in urban India utilizing less antenatal services compared to women in rural settings although accessibility was 
much greater in urban regions.  Thus, affordability of prenatal services could be a potential factor impacting its utilization. But 
affordability analysis of prenatal care must focus more on the worth of the intervention (Huntington & Connell, 1994), quality of care, 
and suitable health insurance coverage.   
Bloom et al. (2001) indicate better utilization of antenatal care in countries where women have greater freedom of movement 
and have equal position in households to make independent health care choices. This advocates the findings of Pallikadavath et al. 
(2004) that show positive relationship between greater autonomy and utilization rate of prenatal care in India. Myer & Harrison, 
(2003) also discuss that women’s attitude and perception, family planning knowledge and exposure to media are some predisposing 
factors for utilization of antenatal care. They found that women in South Africa sought service only at the later stages of pregnancy 
especially if they had no obstetric complications in previous pregnancies. On the same line, Adam and Salihu, (2002) find that 
women’s attitude and autonomy along with familial support enhance access to antenatal clinics. 
 
Prenatal care mostly benefits women in developing countries where perinatal morbidity and mortality are high (Abou-Zahr & 
Wardlaw, 2003). In spite of its significance, prenatal care has continued to be very low in South Asia where women’s attendance of 
recommended four prenatal visits during pregnancy is only observed by 26 percent (UN, 2011). Less than half of expecting mothers 
get an antenatal checkup and one-fifth of births are supervised by someone with maternal training (World Bank, 2004). A study 
conducted on Nepal shows below average ANC visits among low and middle-income nations and below the government’s target 
(Neupane and Doku, 2012; Baral et al. 2012). Even in Bangladesh only 52 percent of women received antenatal care from skilled 
attendants (Hossain, 2010).  
3.3.2       Place of Delivery 
Proportion of women having institutional delivery with assistance of skilled health personnel is a part of the millennium 
development goals. Delivery practices differ across countries. Pregnant women at high risk of obstetric complications would benefit 
from institutional delivery and obstetric service interventions. Khan et al., (2006) underline that antenatal screening cannot predict 
delivery complications and assert pregnant women need access to health facilities for emergency obstetric care. Each year around 10 
percent of women die due to prolonged obstructed labor. WHO Safe Motherhood program emphasizes the need for appropriate health 
interventions in a health facility as one of the fundamental measures to reduce maternal mortality in countries such as Nepal. Their 
survey showed that MMR was below 200 per 100,000 live in almost all countries where more than 80 percent of deliveries were 
attended by skilled birth attendants. In 2009, UNICEF recorded that around 65 percent of child births were attended by skilled health 
workers as compared to 99 percent in developed nations. Various surveys have estimated that despite intensive effort to increase 
access to institutional delivery in lowering maternal and infant mortality, less than 50 percent of women in developing countries 
 
deliver in health facilities. It shows that neither effective antenatal care nor screening risks will lessen maternal mortality if quality 
delivery facility is unavailable on time. 
Montagu et al. (2011), find that the poorest women in South Asia were more likely to report giving birth at home than the 
richest women. The rate of institutional delivery is as high as 80 percent among rich households in all regions except South Asia 
where it is 60 percent. Similarly, in some South Asian countries, Babalola (2009) and Acharya et al. (2010) find that limited 
participation in decision making and lack of freedom of movement exhibited much lower use of delivery care services among 
teenagers compared to adult women.  
Bloom et al. (2001) find that women with greater freedom of movement were more likely to use delivery care services. In a 
pooled analysis of 21 African countries, Ahmed et al. (2010) find that women with greater authority in health care decision 
making were 1.3 times more likely to deliver in a health care facility. Allendorf (2007) studies the impact of autonomy on utilization 
of maternal health care facilities in Nepal and finds that spousal consultations in family planning issues increased the use of health 
facility delivery. Contradicting these studies, Fotso (2009) in a cross-sectional study in Kenya observed that autonomy, decision-
making dimensions and freedom of movement were not related to the use of institutional delivery whereas women’s education and 
household wealth proved to be strong predictors.  Navaneetham and Dharmalingam (2002), argue that first time deliveries often 
present a higher level of risk making the use of health facilities delivery for these pregnant women highly desirable.  
There is high prevalence of non-institutional delivery in developing nations like Nepal. Among many factors, transportation 
barriers and distance from health facilities are crucial obstacles (Gage, 2007). While women reporting unplanned home deliveries 
 
report cost of services, labor complications and absence of mother/mother-in-law to accompany them to hospitals to be the main 
reasons of avoiding institutional deliveries (Adelaja, 2011). 
3.3.3     Postnatal Care 
Women’s capability to care for the health of her infant is highly influenced by postpartum necessities from one hour to up to 
42 days after delivery. WHO (2010) categorizes the postpartum period into three stages: immediate period (first 24 hours) early period 
(days 2-7), late period (days 8- 42) and complications occurring during this critical phase can be life threatening needing instant 
response. Care given during this period allows prevention, early detection and treatment of postpartum complications, provides advice 
on contraception, family planning and nutrition in the first six weeks after delivery (Nabukera et al., 2006). Postpartum care can 
reduce maternal mortality rate where postpartum disorders, hemorrhage, and complications of abortion account for 80 percent of 
maternal mortality (Wang, Alva, Wang, and Fort, 2011). 
Nevertheless, the importance of postpartum care has not been well-established in Nepal because postpartum care does not 
receive more resources and is not widely implemented within maternal health care programs. Moreover, systematic and consistent 
postpartum services are insufficient even for women who deliver in health facilities.  
Postpartum care is quite neglected. Around 50-70 percent of global maternal deaths occur during postpartum period (Mrisho et 
al., 2009), mostly due to a lack of postpartum care in developing countries. On average, 40 percent of women in developing countries 
do not receive any postpartum care check-ups (WHO, 2010). In SA countries, 67 percent (Nepal), 56.9 percent (Pakistan), and 57.2 
percent (India) do not utilize postpartum facilities.  
 
Evaluating these disproportions in use of postpartum care, Langlois et al. (2015) did a systematic review of low- and middle-
income countries addressing on socioeconomic, geographical, and demographic factors. Their integrative study concluded that 
postnatal care services highly varied with women’s socioeconomic status and place of residence. Similarly, to identify factors 
affecting postpartum care utilization, Thaddeus and Maine (2014) constructed the three delays model. The model was divided into 
three phases to identify delays in retrieving obstetric care: 1.) delay in deciding to seek care on the part of the individual, family, or 
both, 2) delay in reaching a health care facility, and 3) delay in receiving care at the facility. The model identified several factors 
affecting the decision to seek maternal care such as socio-economic, cultural, women’s status, autonomy, accessibility and perceived 
quality of care. Delays in attaining postpartum care resulted from location and distribution of health facilities, inaccessibility of 
transportation, and coverage costs whereas delays in receiving satisfactory care at health institution was associated to poorly 
supervised staff due to inefficient management and poorly equipped amenities. 
Vink et al. (2013) determine place of residence to be a major obstacle in reaching a health facility in Malawi where 
transportation delays occurred in 74 percent of all maternal deaths. Metwally et al. (2013) show the rural-urban dichotomy in causing 
wide variances in maternal mortality ratios between urban and rural regions in selected SSA countries.  
WHO recognizes the significance of men’s involvement in maternal health care interventions but only some postpartum care 
studies include men in their studies as few men participate in maternal health care, especially in developing regions. Level of 
education, income, limited awareness regarding the specific impact of men in reproductive health involvement and poor health 
facilities are some of the recognized barriers in utilization of postpartum care services. If men are educated, they are more likely to be 
involved in ensuring their wives’ health care needs are met, to identify and assist in obstetric complications (Guadagno et al., 2013) 
 
and influence women to seek skilled health care including postpartum care facilities. Despite its importance information regarding use 
of postpartum care in Nepal is still incomplete. 
Review of extant literature indicates low empowerment of women, lack of resources, and poor availability of institutional 
health care are major impediments on desirable maternal health outcomes generally in poorer developing countries and particularly in 
Nepal. 
 
 
 
 
 
 
 
 
 
 
CHAPTER FOUR  
DHS DATA AND MODELLING STRATEGY 
This chapter provides an overview of the Demographic and Health Survey (DHS) data and the statistical methods used for 
empirical analysis. The dependent variables of interest are three health outcome variables namely, prenatal care, place of delivery, and 
postnatal care (3Ps). Prenatal care seeking is measured by the number of medical facility visits made by the respondent during her 
pregnancy. Place of delivery is used as a categorical variable reflecting whether the last child was born at (i) a government institution 
or (ii) private institution or (iii.) at a non-institutional location (e.g. home), regardless of the type of attendant at delivery (skilled, 
professional or others). Postnatal care is a dichotomous variable (yes/no) reflecting whether the mother utilized postnatal services 
within 48 hours of delivery. 
4.1) Women Empowerment Index (WEI) 
The DHS survey-based women empowerment index (WEI) is created by augmenting the SWPER model established by 
Ewerling and colleagues (2017). This research includes three empowerment domains namely, attitude toward violence, social 
independence, and decision making, and adds other control variables explaining socio-demographic and economic factors as detailed 
in Table 4.1. The empowerment indicators are calculated using Principal Component Analysis (PCA) and used in regressions to 
estimate health outcomes. The index construction was based on responses from the household part of the survey. 
 
 
 
Table 4.1 Variables Considered or Used in Estimation 
Variables Included in Data 
Analysis 
Code/ Unit Used 
Socio Demographic Factors 
 1.) Marital Status Yes Sample= Currently Married Women 
Widow/Divorced respondents not included in 
the sample 
 2.) Current Age of Respondents Yes Age in years (15-49) 
 3.) Age at First Cohabitation Yes Age in years 
 4.) Age at First Birth Yes Age in years 
 5.) Place of residence Yes Rural/countryside=0 
Urban=1 
 6.) Total Number of Children Ever Born Yes Continuous Variable 
 7.) Number of Sons Yes Continuous Variable 
 8.) Education in Single Years (women) Yes Continuous Variable (Years) 
9.) Highest Level of Education in Household Yes Continuous Variable (Years) 
10.) Community program participation Yes Yes=1 
No=0 
 
11.) Religion Yes Most prevalent religion =1 (Frequency) >= 
5000 
Moderately/Less prevalent religion 
(Frequency) <= 4999  
Attitude Towards Violence Domain 
12.) Beating justified if husband beats when wife goes out 
without telling him 
Yes (also used to 
construct WEI) 
No=0 
Yes=1 
13.) Beating justified if husband beats when wife neglects 
her children 
Yes (also used to 
construct WEI) 
No=0 
Yes=1 
14.) Beating justified if husband beats when wife argues 
with him 
Yes (also used to 
construct WEI) 
No=0 
Yes=1 
15.) Beating justified if husband beats when wife refuses 
physical intimacy 
Yes (also used to 
construct WEI) 
No=0 
Yes=1 
Decision Making Ability Domain 
 
16.) Decision on own health care Yes (also used to 
construct WEI) 
Husband/other= 0 
Respondent alone=1 
Joint Decision (Respondent and her husband) 
=2 
17.) Decision on large household purchases Yes (also used to 
construct WEI) 
Husband/other= 0 
Respondent alone=1 
Joint Decision (Respondent and her 
husband)=2 
18.) Decision on visits to family/relatives Yes (also used to 
construct WEI) 
Husband/other= 0 
Respondent alone=1 
Joint Decision (Respondent and her husband) 
=2 
Women’s Independence/Freedom/ Status Domain 
19.) Exposure to media Yes (also used to 
construct WEI) 
Watches television, reads newspaper, listens 
to radio: 
   not at all = 0 
   less than once a week = 1 
   once a week or more = 2 
20.) Respondent has communication facilities Yes (also used to 
construct WEI) 
No=0 
Yes=1 
21.) Respondent has transport facilities Yes (also used to 
construct WEI) 
No=0 
Yes=1 
Women’s Economic Status 
22.) Wealth Index Yes Poor and Poorest =0 
Middle =1 
Rich and Richest=2 
23.) Respondent worked in 12 months Yes No/Absent from work=0 
Currently working=1 
Worked in the past year =2 
24.) Type of earnings Yes Not Paid=0 
Cash or Cash and kind=1 
In Kind Only=2 
Variables initially considered but not included in the data 
 Decision on contraceptive use No Only asked to women who use contraception 
 Decision on daily household purchases No Not available in all surveys 
 
 Decision on respondent earnings No  Not many observations in the survey 
 Decision on food to be cooked No Not many observations in the survey 
 Beating justified if husband beats when wife burns 
food 
No Data missing in both survey years 
 Ever used anything or tried to delay or avoid getting 
pregnant 
No Data missing in both survey years 
 Ability to visit health center or hospital alone  No Not available in all surveys 
 Respondent/Woman Owns Land No Not available in all recent surveys 
 
4.1.1       Construction of DHS Survey Based Women Empowerment Index (WEI) 
Following the model presented by Ewerling et al. (2017), the equation used to estimate individual standardized scores for each 
of the PCA components (j) is given by: 
 
[[𝜆1𝑗 (𝑥1𝑖 − 𝑥 ̅1)] + [(𝜆2𝑗 (𝑥2𝑖 − ?̅?2)] + ⋯ + [𝜆10𝑗 (𝑥10𝑖 − ?̅?10)]]                                      
𝜎𝑗                              
where, 
Sij are the individual standardized scores for individual i and component j; x1i …, x1j are the individual values for variables x1-x10 
included in the PCA analyses, 
𝜎𝑗 are the standard deviations of the predicted scores of each component j. 
The weight given to each of the 10 variables in each component j is defined as:  
𝜑𝑣𝑗                                                                                                                                                                                                       
𝜎𝑣                                                                                    
where, 𝜑𝑣𝑗 is the PCA loading for each of the variables 𝑣 in each domain j and 𝜎𝑣 is the standard deviation of each variable 𝑣 in the 
dataset. By using simple algebra, we can simplify the equation above to derive Sij:  
(1) 𝑆𝑖𝑗 = 
𝜆𝑣𝑗 = 
(2) 
 
[− (∑10 v=1 𝜆𝑣𝑗 ?̅? 𝑣) + ∑10v=1 (𝜆𝑣𝑗𝑥𝑣𝑖)                                                                                           
                            𝜎𝑣                                                        
PCA is used to decrease the dimensions of data. If we have several different variables for a class of data, we can use PCA to retain just 
enough linear combinations, called principal components (PCs), of those variables to represent the data well. This first calculates the 
covariance matrix of the data, then computes the eigenvalues and eigenvectors of the covariance matrix, and finally uses those eigen 
values and vectors to arrive at linear combinations or PCs of the variables. Normally, the data can be well reduced in terms of one or 
two such combinations which are, automatically by computational strategy, orthogonal to one another. By allowing the use of PCs in 
regressions, PCA fully circumvents the problem of multicollinearity among the variables that are used in dimensionality reduction. 
4.2         THEORETICAL FRAMEWORK and EMPIRICAL STRATEGY 
 
4.2.1      Poisson Estimation Model for Prenatal Visits (Model I) 
Poisson model utilizes count data or discrete/count outcome variables such as number of visits to health centers. Another 
related model that can handle count data is the negative binomial model. As shown in the diagram below, the Poisson distribution, as a 
data set or as the corresponding curve, is always skewed toward the right, but it is inhibited by the zero-occurrence barrier on the left 
(Nussbaum et al., 2008).  Figure 4.1 below portrays several Poisson distributions where the degree of skewness diminishes as rate of 
occurrence of some event (called lambda or λ) becomes smaller giving a distribution called Poisson which rises sharply and descends 
slowly. Figure 4.1 indicates that when the rate (λ) is small, zero is a very likely number to get. As the rate becomes higher, the center 
of the curve moves toward the right, and eventually, somewhere around r=6, zero occurrences actually become unlikely.  
𝑆𝑖𝑗 = (3) 
 
 
Figure 4.2.1) The Poisson Distribution 
 
In this study, Poisson regression model is used for the outcome variable prenatal visits, a discrete variable that ranges from 0 to 
8 in the data. Because of few possible values of the variable a nonlinear model such as the Poisson has superiority over the linear 
regression models. Its probability function is given by; 
𝒇(𝒚) = 𝝆(𝒀 = 𝒚) = 
𝒆−𝝁−𝝁𝒚
𝒚!
       ………………………………………….  (1)       𝒚 = 0, 1, 2...8 (prenatal visits) 
The probability function has just one parameter (µ) which is both the mean and the variance of y. 
Then, the above equation takes the form of: 
𝝁 = 𝐞𝐱𝐩(𝒙𝒊′ 𝜷)  
 
𝜺(𝒚|𝒙) = 𝒗𝒂𝒓 (𝒚|𝒙) = 𝝁              (2) 
where 𝒚𝒊 is the dependent variable, e.g., the number of prenatal care visits, 𝒙𝒊
′ is the vector of explanatory variables and 𝜷 is the 
coefficient of the explanatory variables. The parameter µ is the mean (and variance) of Y in a regression as a function of the 
explanatory variables. From equation 1 and 2 where the observations or events are assumed independent, the maximum likelihood 
(ML) procedure can be used to estimate the model.  
4.2.2       Adjusting for Over-Dispersion - Negative Binomial Model (Model II) 
Poisson regression assumes that the mean and variance are equal but there could be instances of over-dispersion where Poisson 
underestimates the parameter standard errors. Moreover, in pooled data, the variance usually exceeds the mean and if it is not handled 
correctly it could lead to deflation standard errors, which in turn may falsely increase parameter significance. To correct this problem, 
a plausible alternative is to use the Negative Binomial Regression model. 
A negative binomial model is a generalization of the Poisson specification whose sample variance exceeds the sample mean. 
Compared to the Poisson model, Negative binomial distribution has one extra parameter which can be used to adjust the variance 
independently of the mean. Hence, the equation further takes the form of: 
𝑽𝒂𝒓 [𝒀] = 𝝁 + 𝜶𝝁𝟐             (3)      
 𝝁𝒊 = 𝐞𝐱𝐩(𝒙𝒊
′𝜷)              (4)      
To estimate over-dispersion or under-dispersion in the Negative Binomial model, α > 0 or α < 0 respectively. In case of no extra 
dispersion α = 0 which takes us back to the Poisson Model. 
 
4.2.3   Ordered Probit Model for Place of Delivery (Model III) 
Linear regression is unsuitable when the dependent variable is ordered or categorical.  Ordinal regression model such as 
ordered probit helps in analyzing cases where the ordinal dependent variable has more than two outcomes. The place of delivery could 
be (i) non-institutional, (ii) a public health center, or (iii) a private clinic/hospital. In Nepal, the quality of health care is regarded as 
better at a private hospital than at a public hospital which in turn should be better than home or non-institutional care. An ordered 
probit model can easily handle this characteristic of our dependent variable: 
y*=x’ β + εi 
where, y* is the latent variable for desired place of delivery. Suppose we cannot observe y* and do observe y through three categories 
of responses then, 
 
                                          0 if y* ≤ 0, 
                                         1 if 0 < y* ≤ µ1, 
                                         2 if µ1 < y* ≤ µ2, 
                                         N if µN-1 < y*  
 
Ordered probit technique will use the observations in y fitting the parameter (β). x is the vector of independent socioeconomic, 
demographic and other variables, β is the vector of regression coefficients to be estimated, and εi is the error term that captures the 
impact of all other unobserved variables that vary across individuals within the regions, communities and districts. 
4.2.4) Probit Estimation Model for Postnatal Visits (Model IV) 
y = 
 
As discussed earlier, our third outcome variable Postnatal Care is a dichotomous variable indicating whether the respondent received a 
postnatal check during the first 2 days after giving birth or not. 
   1     Yes, the respondent visited hospital after delivery 
  0      No, otherwise  
A linear probability model or a logit/probit model can be employed when Y is binary p=E(Y|X) denotes the probability that Y is given 
some values of the regressor (X). Estimated probabilities based on linear probability model can violate the assumption 0 ≤ P (Y|X =1) 
≤1, thus the following probit model is used instead (Devkota and Upadhyay ,2017): 
P(Yi=1) = ∅ (α + Xij βj + εi) 
where, 
 Yi is the postnatal check received by the woman i  
Xij is the value of the explanatory variable j for the woman i, 
εi is the error term that captures the impact of all other unobserved variables that vary across individuals within the regions, 
communities and districts 
 and j are regression parameters to be estimated whereas, the function  is the standard normal cumulative distribution 
 
 
Postnatal Visits 
 
4.3          DATA  
The Demographic and Health Survey (DHS) is a countrywide population-based survey implemented between 5,000 and 
30,000 households in more than 90 countries across Africa, Asia, Latin America/Caribbean and Eastern Europe. Since 1984, the DHS 
program has been collecting analogous data to measure key indicators including but not limited to fertility, family planning, mortality, 
maternal health, child health and immunization, levels of malnutrition, HIV and malaria prevalence across low- and middle-income 
countries. It is a popular survey data from which are extensively used by scholars, government agencies and NGOs to report health 
related policies and set funding priorities. 
The DHS program develops standard model questionnaires that are fully published for public use. Three core questionnaires 
(Women’s Questionnaire, Men’s Questionnaire and Household Questionnaire) are outlined for the standard DHS module. The primary 
set of empowerment-oriented variables measure women’s role in decision making. Additional set of variables report women’s attitude 
towards domestic violence and women’s acceptance of norms regarding wife beating. Many other variables are reported such as age at 
first marriage, age at first birth, educational attainment, exposure to media and type of employment. We utilize the DHS women 
recode data given their concentration on maternal and reproductive health of women aged 15–49 years.  
4.3.1      Study Population and Sample 
This study is conducted using DHS-Nepal data from 2011 and 2016. Sampling weights are applied for women’s and household 
data to reflect the national population. The total sample included 12674 women in 2011 and 12862 women in 2016. Married woman is 
our unit of analysis.  
 
Sample Selection Criteria: Two criteria are considered for the analytical sample of this study. Marital status of women is the 
first criterion where women who are currently married or in union are selected since questions pertaining to women autonomy include 
gender roles in the household, women’s freedom/mobility relative to their spouse and husband’s attitude towards wife’s decisions. A 
number of relevant items were asked only to women in a union; therefore my analysis is restricted to this group.  The second vital 
criterion is age at first birth required to examine utilization of maternal health care and 3Ps (i.e. prenatal care, postnatal care and place 
of delivery) over data collected on mothers. 
  
  
  
  
  
  
  
  
 
  
                                                                               Figure 4.3.1: Sample Selection for the Study 
 
 
 
Nepal 2011  
10826 Households interviewed 
Nepal 2016 
11040 Households interviewed 
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4.3.2     Independent/ Predictor Variables  
4.3.2.1    Socio-Demographic Factors 
The main socio-demographic indicators used are marital status, current age of respondent, respondent’s age at first birth, 
respondent age at first cohabitation, husband’s age, age difference, educational attainment, place of residence, total children ever born.  
Marital Status is divided into (1) currently married women and (2) formerly married women who are separated from marriage or 
consensual union; widowed from a marriage and not remarried; women who never married nor lived in a consensual union. This study 
only includes respondents who fall under currently married group. Current Age of Respondent is a continuous variable. Age at First 
Cohabitation is important to analyze the impact of sexual behavior of young adults on their reproductive health outcomes and also to 
examine its relation to high risk-behaviors. In the survey if respondents never had sex they are coded 0 and have been omitted from 
this study. 
Age of respondent at first birth is important since women who marry and conceive early are exposed to pregnancy related risks, 
particularly when couples do not use contraceptive methods. Age of respondent at birth of first child is constructed using the birth 
history of women which in average is 22 years old. This variable is calculated from the Century Month Code (CMC) of the date of 
first birth and the CMC of the date of birth of the respondent (DHS-6 Recode Manual). Another variable is total number of children 
ever born. 
 
Place of Residence is urban or rural. The odds of utilizing health care facilities and delivering babies with the assistance of trained 
health worker is higher in the urban areas. The variable is created based on cluster or sample point number and is not the respondent's 
own categorization. 
Education in Single Years for the woman is the highest level of school attended by the respondent. Education in single years is 
constructed as an ordinal variable from the educational level and the grade at that level. Highest Level of Education for the household 
is the years of education completed any member of the household attended. This has four possible values: no education, primary, 
secondary, and higher secondary. 
Literacy/Community Program Participation is the number of women who participated in literacy program or any other program 
that involves learning to read and write. 
Religion is divided into the most prevalent and others. 
4.3.2.2  Attitude Toward Violence 
In early 2000, DHS started collecting information on intimate partner violence with the Colombia DHS survey. It asks the 
respondent woman the following questions: In your opinion, is a husband justified in hitting or beating his wife in the following 
situations: a) if the wife goes out without telling him, b) if she neglects her children, c) if she argues with him, and d) if she refuses sex 
with him. 
4.3.2.3       Decision Making Autonomy 
 
Several studies on gender relations and maternal health care utilization have considered using terms such as “decision-making 
power” “bargaining power”, “power relations” and “women’s input into household decisions”(Furuta & Salway, 2006; Hindin, 2006; 
Beegle, Frankenberg, & Thomas, 2003). Control maybe an elusive measure of power in relation to the resources in question but 
quantifiable terms of control in relation to women’s decision-making are associated with “taking a stand” for a choice or decision 
made (Kabeer, 1999b). In line with Kabeer, the paradigm of decision-making goes beyond the attainment of material resources to 
include (1) how familial and societal influence can deter women’s decision making attitude and (2) how women take decisions on the 
use, control and ownership of resources relative to their husbands. Further, we identify women’s decision-making variables to 
construct a women empowerment index. The question asked here is: Who in your family usually has the final say on the following 
decisions: decision on own health care, decision on large household purchases, and decision on visit to family/relatives  
4.3.2.4       Women’s Independence/ Freedom/ Status 
This relates to freedom to use mass media since women with access to mass media can have greater autonomy in some aspects of 
their day to day living. In health and family planning research, women's exposure even to a single source of media, especially if it is 
television, is found to be a good predictor of attitudes, beliefs, and actions, even after controlling for education (Westoff and Bankole, 
1997). The variables are frequency of reading newspapers, listening to radio, and watching television. In estimating the WEI index, we 
include these variables as a marker of leisure, freedom and status. 
4.3.2.5       Women’s Economic Status 
 
 Women’s constrained economic resources impede their ability to seek maternal health care services and restrict them in accessing 
medical assistance even in places where services are available. Further, economic inequities within the household can also lead to 
insufficient care provided to underprivileged women who run a greater risk of dying during prenatal, delivery or postnatal periods. 
This study looks at economic status in terms of asset ownership, occupation type, and employment characteristics as indicative of 
women’s empowerment. The variables of interest for measuring women’s economic status from the DHS survey are whether the 
woman worked within the last 12 months, the mode of receipt of earnings (in cash, in kind and cash, or none since the payment went 
to the husband), respondent’s occupation (agriculture, professional, or others), and husband’s occupation (agriculture, professional, 
or others). 
 
 
 
 
 
 
 
 
 
CHAPTER FIVE  
RESULTS 
This chapter discusses our results for indicators of maternity care. Women’s autonomy in decision-making and her interaction 
with family members and society at large should be highly important in the care she receives during pregnancy, delivery, and postnatal 
periods.  
 A preliminary analysis is done to examine any multicollinearity issues and to evaluate the descriptive statistics and data 
distributions. Principal component analysis results used to generate DHS-WEI is discussed in the subsequent section. Lastly, the results 
from regression models on Prenatal Care, Place of Delivery and Postnatal Care (3Ps) on women empowerment factors are discussed. 
Poisson regression model is run for selected survey years of each of the countries to examine the associations between women’s 
empowerment and prenatal care visits controlling for other variables. Further, ordered probit model and probit model techniques are 
used to study the associations of women’s empowerment with place of delivery and postnatal care respectively.  
5.1  Preliminary analysis  
The variance inflation factor test provides an index to measure the severity of multicollinearity by estimating how much of the 
variance of the regression coefficient is increased due to collinearity. The test is generally implied in an OLS regression model but 
collinearity being a property of the independent variables, VIF can be utilized in any distribution model. Table 5.1.1 below is a construct 
of the VIF index for both surveys. 
 
 
Table 5.1.1    Variable Inflation Factor  
Variables Nepal 2011 Nepal 2016 
 age 76.005 84.850 
 age2 70.598 79.930 
 age first cohab 3.228 2.730 
 age firstbirth 3.45 2.890 
 1.religion lesspre~t 1.041 1.030 
 1.residence rural 1.311 1.112 
 total children 2.301 2.160 
 number of sons 1.186 1.340 
 community prog par~n 1.269 1.010 
 1.beat wifegoesout~t 4.013 1.480 
 1.beat neglectschi~t 3.401 1.590 
 1.beat argues just 3.264 1.330 
 1.beat refusesex j~t 1.377 1.150 
 1.decision resp re~t 1.998 2.380 
 1.decision resp re~s 1.972 2.270 
 1.decision resp hh~t 1.427 1.430 
 1.decision resp vi~t 2.029 2.300 
 1.decision resp vi~s 1.916 2.090 
 media exposure 1.373 1.270 
 com facilities 1.212 1.070 
 transport facilities 1.281 1.880 
 1.lowlth 2.773 3.050 
 1.midwlth 1.605 1.890 
 educ 1.136 1.080 
 edu wom singleyrs 2.225 1.860 
 1.worked seasonal 1.11 1.050 
 1.occu prof 1.784 1.240 
 1.occu others 2.642 2.267 
 1.h occu prof 1.452 1.160 
 1.h occu others 1.495 1.073 
 1.paid cash kind 1.827 1.620 
 1.paid never 3.051 1.690 
 
 Mean VIF 6.461 7.270 
 
  VIF results above indicate that a value of 1 means that the predictor is not correlated with other variables. The general rule of 
thumb is to regard values of more than 4 or 5 to be high and a value greater than 10 is estimated to be very high. Generally, if one 
variable has a high VIF at least one other variable must also have high VIF. In our model, both age and age2 variables are highly 
correlated as both have very high VIF. However, this high VIF can be ignored because the p-values of both the variables remains 
unaffected and multicollinearity would have no adverse consequences. Lastly, the values in the index strongly demonstrate no issue of 
multicollinearity in our regression analysis 
 
Table 5.1. 2:  Descriptive Summary Statistics for Nepal 
Descriptive Statistics Nepal 2011 Descriptive Statistics Nepal 2016 
Variable  Obs  Mean Std.Dev  Min  Max  Variable  Obs  Mean Std.Dev  Min  Max 
Dependent Variables: 
 Prenatal 
visits 
9459 6.096 2.658 0 8  Prenatal 
visits 
9875 7.387 1.609 0 8 
 Delivery 
place 
4033 .525 .689 0 2  Delivery 
place 
4996 .726 .691 0 2 
 Postnatal 
visits 
4028 .49 .5 0 1  Postnatal 
visits 
5963 .361 .48 0 1 
Socio Demographic Variables: 
 Age 9459 31.351 8.637 15 49  Age 9875 35.623 8.048 15 49 
 Age2 9459 1057.49 563.23 225 2401  Age2 9875 1333.77 565.99 225 2401 
 Age 
difference 
9459 4.393 4.664 -32 48  Age 
difference 
9875 4.322 4.623 -24 60 
 Age at first 6166 17.741 3.243 0 40  Age at 9875 16.996 2.805 8 40 
 
cohabitation first 
cohabitatio
n 
 Age at first 
birth 
8463 19.623 3.211 10 41  Age at 
first birth 
9875 19.248 2.979 11 42 
 More 
relevant 
religion 
9459 .858 .349 0 1  More 
relevant 
religion 
9875 .868 .338 0 1 
 Less 
relevant 
religion 
9459 .142 .349 0 1  Less 
relevant 
religion 
9875 .132 .338 0 1 
 Urban 
residence 
9459 .273 .446 0 1  Urban 
residence 
9875 .595 .491 0 1 
 Rural 
residence 
9459 .727 0.446 0 1  Rural 
residence 
9875 .405 .491 0 1 
 Total 
number of 
children 
9459 2.795 1.925 1 14  Total 
number of 
children 
9875       3.282       1.945 1 15 
 Number of 
sons 
9459 1.171 0.915 0 6  Number of 
sons 
9875 1.491 .0.895 0 6 
Attitude Towards Violence Variables 
 Beating 
justified if 
wife goes 
out 
9459 .004 .065 0 1  Beating 
justified if 
wife goes 
out 
9875 .13 .337 0 1 
 Beating not 
justified if 
wife goes 
out 
9459 .996 .065 0 1  Beating 
not 
justified if 
wife goes 
out 
9875 .87 .337 0 1 
Beating 
justified if 
wife 
neglects 
children 
9459 .005 .07 0 1 Beating 
justified if 
wife 
neglects 
children 
9875 .236 .424 0 1 
Beating not 9459 .995 .07 0 1 Beating not 9875 .764 .424 0 1 
 
justified if 
wife 
neglects 
children 
justified if 
wife 
neglects 
children 
Beating 
justified if 
wife argues 
9459 .003 .059 0 1 Beating 
justified if 
wife argues 
9875 .099 .299 0 1 
 Beating not 
justified if 
wife argues 
9459 .997 .059 0 1  Beating 
not 
justified if 
wife argues 
9875 .901 .299 0 1 
Beating 
justified if 
wife refuses 
sex 
9459 .002 .04 0 1 Beating 
justified if 
wife 
refuses sex 
9875 .037 .189 0 1 
Beating not 
justified if 
wife refuses 
sex 
9459 .997 .059 0 1 Beating not 
justified if 
wife 
refuses sex 
9875 .901 .299 0 1 
Decision Making Autonomy Variables: 
 
Respondent’
s health care 
decision- 
self 
9459 .243 .429 0 1  
Respondent
’s health 
care 
decision- 
self 
9875 .235 .424 0 1 
Respondent’
s health care 
decision- 
joint 
9459 .405 .491 0 1 Respondent
’s health 
care 
decision- 
joint 
9875 .344 .475 0 1 
Respondent’
s health care 
9459 .352 .478 0 1 Respondent
’s health 
care 
9875 .421 .494 0 1 
 
decision- 
others 
decision- 
others 
Household 
purchase 
decision- 
self 
9459 .321 .467 0 1 Household 
purchase 
decision- 
self 
9875 .369 .483 0 1 
Household 
purchase 
decision- 
joint 
9459 .242 .428 0 1 Household 
purchase 
decision- 
joint 
9875 .203 .402 0 1 
Household 
purchase 
decision- 
others 
9459 .437 .496 0 1 Household 
purchase 
decision- 
others 
9875 .427 .495 0 1 
Family 
visits 
decision-
self 
9459 .277 .448 0 1 Family 
visits 
decision-
self 
9875 .274 .446 0 1 
Family 
visits 
decision-
joint 
9459 .336 .472 0 1 Family 
visits 
decision-
joint 
9875 .3 .458 0 1 
Family 
visits 
decision-
others 
9459 .387 .487 0 1 Family 
visits 
decision-
others 
9875 .426 .495 0 1 
Independence/Freedom/Agency Variables: 
Media 
exposure 
9459 .727 .446 0 1 Media 
exposure 
9875 .588 .492 0 1 
Communica
tion 
facilities 
9459 .155 .362 0 1 Communic
ation 
facilities 
9875 .071 .258 0 1 
 
Transport 
facilities 
9459 .409 .492 0 1 Transport 
facilities 
9875 .431 .495 0 1 
Community 
program 
participation  
9459 .578 .494 0 1 Communit
y program 
participatio
n 
9875 1 0 1 1 
Wealth 
Index 
           
Low wealth 9459 .389 .488 0 1 Low 
wealth 
9875 .482 .5 0 1 
Mid wealth 9459 .187 .39 0 1 Mid wealth 9875 .209 .406 0 1 
High wealth 9459 .424 .494 0 1 High 
wealth 
9875 .309 .462 0 1 
Education Variables 
Highest 
level of 
education in 
household 
7920 3.592 1.447 0 5 Highest 
level of 
education 
in 
household 
8842 3.479 1.453 0 5 
Respondent
s education 
in single 
years 
9458 3.65 4.119 0 11 Respondent
s education 
in single 
years 
9875 2.721 3.825 0 11 
Respondents Earnings, Occupation and Earning Type Variables 
Respondent 
earns more 
2060 .238 .426 0 1 Respondent 
earns more 
3218 .225 .418 0 1 
Respondent 
works full 
time 
9459 .657 .475 0 1 Respondent 
works full 
time 
9875 .642 .48 0 1 
Respondent 
works 
seasonally 
9459 .132 .338 0 1 Respondent 
works 
seasonally 
9875 .088 .283 0 1 
Occupation 
-
professional 
9451 .03 .17 0 1 Occupation 
-
professiona
l 
9875 .021 .143 0 1 
 
Occupation 
-agriculture 
9459 .594 .491 0 1 Occupation 
-agriculture 
9875 .576 .494 0 1 
Occupation 
-others 
9459 .376 .485 0 1 Occupation 
-others 
9875 .979 .143 0 1 
Respondent 
gets paid in 
cash 
7461 .229 .42 0 1 Respondent 
gets paid in 
cash 
7893 .293 .455 0 1 
Respondent 
gets paid in 
cash and in-
kind 
7461 .105 .307 0 1  
Respondent 
gets paid in 
cash and 
in-kind 
7893 .147 .354 0 1 
 Respondent 
never gets 
paid 
7461 .665 .472 0 1  
Respondent 
never gets 
paid 
7893 .56 .496 0 1 
Husband’s Occupation variables 
Husband’s 
Occupation 
-
professional 
9459 .078 .268 0 1 Husband’s 
Occupation 
-
professiona
l 
9875 .056 .229 0 1 
Husband’s 
Occupation 
-agriculture 
9459 .252 .434 0 1 Husband’s 
Occupation 
-agriculture 
9875 .291 .454 0 1 
Husband’s 
Occupation 
-others 
9459 .67 .47 0  
 
1 
Husband’s 
Occupation 
-others 
9875 .944 .229 0 1 
Principal Component Analysis Indexes 
Decision 
Index 
(dpc1) 
9459 1.96e-08      1.428 -1.923 2.21 Decision 
Index 
(dpc1) 
9875 5.20e-09 1.396 -1.797 2.407 
Violence 
Index 
(vpc1) 
9459 2.42e-09 1.721 -0.119 34.56 Violence 
Index 
(vpc1) 
9875 -9.81e-10 1.468 -.753 7.79 
Independen 9459 2.14e-08 1.188 -1.649 2.398 Independen 9875 -2.94e-09 1.129 -1.392 3.076 
 
ce Index 
(ipc1) 
ce Index 
(ipc1) 
 
Table 5.1.2 shows the descriptive statistics for all of our variables.  A higher proportion of the sample married women is young 
but over the five years between the two Demographic and Health Surveys the data show an encouraging decline in early marriage. The 
proportion of women ages 25-49 who were married by age 15 declined by 5 percentage points from 2011 (18 percent) to 2016 (13 
percent). The onset of reproduction at an early age increases the level of fertility but can have negative implications on the mother and 
her infant. The mean age at first birth across all age cohorts is approximately 20 years in each survey, indicating virtually no change. 
The median age at first birth is slightly higher in urban areas than in rural. The mean age at first marriage and first cohabitation are the 
same among women in both surveys, the age at cohabitation decreased slightly from 18 to 17 during the five years 
The average years of schooling in 2011 was 3.6 years but it surprisingly went down to 2.7 years in 2016. Moreover, 54 percent 
of rural women were illiterate compared to 33 percent of urban women.  The urban-rural difference in the level of education is highly 
significant. In 2016, 29 percent of the urban women had secondary or higher secondary education whereas only 17 percent of rural 
women did. Level of education also seems to have a direct correlation with women’s economic status. Approximately 70 percent of 
women from the lowest wealth quintile were illiterate as compared to 25 and 38 percent of women from the highest wealth quintiles in 
2011 and 2016 respectively. 2011 data shows a majority of the respondents (53 percent) from the top two quintiles, while a much 
lower proportion of rural respondents (11 percent) fall in the same category. Approximately, 57.5 percent (2011) and 69 percent 
(2016) of rural households are almost equally distributed in the poorest, poor and middle wealth quintiles and remaining 42.47 percent 
(2011) and 30.93 percent (2016) fall under the top two quintiles. Transition to lower fertility is observed within the urban population. 
 
The proportion of women with three children in the urban areas was 33 percent in 2011 but it dropped to 20 percent in 2016. The vast 
majority of the respondents in our sample are Hindus (86 percent) whereas Buddhism, Islam, Christianity, and Kirat barely account for 
14 percent of the population. 
The agricultural sector was the main employer for 53 percent of women in 2016 compared to 58 percent in 2011. More than 
three-quarters (76 percent) of women engaged in agricultural work are unpaid, and women working in this sector are most likely to be 
employed by family members. 10 percent of women employed in the agricultural sector are paid in kind only. Women are more likely 
to be paid in cash if they are employed in the non-agricultural sector: 80 percent of women employed in this sector are paid in cash, 
compared with 13 percent of women in agriculture who could be paid in cash as well as in kind. 
65 percent of women participate in making decisions regarding their own health care. One-third of women say they solely 
make decisions about major household purchases. Only 28 percent of women decide on their own to visit their family or relatives. 57 
percent of women in 2011 and 65 percent of women in 2016 participate in one or more decisions asked about, but less than half report 
taking part in all three decisions. The percentage of women participating in all three decisions tends to increase with age and wealth. 
57 percent of women in the highest wealth quintile participate in all three decisions, as compared to 40 percent of women in the lowest 
wealth quintile. Participation in all three decisions varies minimally and inconsistently with education. Women who are involved in 
community programs and those in urban areas are more likely to participate in all three decisions than women residing in rural areas 
and who do not participate in community programs. 24 percent of the mothers reported that the decision about her health care is made 
by her husband only. And an equal proportion of the mothers reported that the decision is made by her. Similarly, 27 percent of 
mothers reported that they make the decision on large household purchases by themselves while 24 percent solely decide about the 
 
visits to family or relatives. In 2016, 24 percent of women did not participate in decision making, 31 percent of women participate in 
one or two decisions, and the remaining women (46 percent) participate in all three decisions. While women’s participation in 
decision making has improved over time, decision making has declined between 2011 and 2016. 
Women’s experience of violence does not vary by the number of decisions they participate in. To the contrary, the proportion 
of ante-natal care (ANC) visits was 60 percent among women who did not experience domestic violence (any emotional, physical or 
sexual violence), which was slightly higher than those who experienced domestic violence.  Overall, one-third of ever-married women 
age 15-49 report ever having experienced emotional, physical, or sexual violence from their spouse. In terms of media exposure, 
women under age 25 are more likely to be exposed to the mass media than older women, presumably in part because of their higher 
level of education. Media exposure is significantly higher among urban women (35 percent) than among rural (9 percent). Not 
surprisingly, media exposure is highly related to the educational level as well as the economic status of respondents. While 26 percent 
of women with a higher level of education access all three media (radio, TV, and newspaper) at least once a week, less than 1 percent 
of women with no education do so. Likewise, 22 percent of women and 39 percent of men from the highest wealth quintile access all 
three media at least once a week, while less than 1 percent of women and men from the lowest quintile do so. The reason for the lower 
level of exposure to media among poor respondents may be that they are less likely to own a radio or television and, therefore, less 
likely to be consistently exposed to these media sources. 
 A large proportion of pregnant women have at least one ANC exposure but Nepal’s average ANC coverage was 6 visits in 
2011 and 7 visits in 2016, indicating that Nepal crosses the global benchmark for the minimum 4 ANC visits. Approximately, 38 
percent of respondents in the higher age group had at least 4 ANC visits in comparison with other age groups. Further, 54 percent of 
 
women in 2011 and 63 percent of women in 2016 having higher education were among the ones who went for at least 4 ANC visits. 
Similarly, we also find a pattern of care-seeking behavior among women by the education status of their husband. 71 percent of 
women in 2011 and 76 percent of women in 2016 whose husbands had higher education had four or more antenatal visits compared to 
those with husbands who had low or no education. There are large differences in the use of antenatal care services between urban and 
rural women. The most recent survey shows only 38 percent of women in rural areas with at least 4 antenatal care visits compared to 
61 percent in urban areas. Roughly, the proportion of women with 4 or more antenatal visits has increased from 60 percent in 2011 to 
75 percent in 2016, a great progress for Nepal. 
Obtaining skilled help in terms of giving birth at a hospital has increased from 39 percent of women in 2011 to 56 percent in 
2016.  The 2016 data shows that urban women were more likely than rural women to have had four or more ANC visits (76 percent 
and 62 percent, respectively). The proportion of women who have ANC visits increases steadily with wealth. ANC-seeking behavior 
increased with economic status, with 78 percent of women in the richest wealth quintile having completed four ANC visits. More 
women from urban areas (65 percent) completed four ANC visits than rural women. The proportion of four ANC visits was 60 percent 
among women who did not experience domestic violence (emotional, physical or sexual violence), with the rest who did experience 
some form of domestic violence. 
 In comparison to the ANC visit and place of delivery, the percentage of women on post-natal care (PNC) visits for their last 
childbirth has increased only slightly from 44 percent in 2011 to 49 percent in 2016. Similarly, the proportion of women who 
completed four or more ANC visits, delivered in a health facility, and had a PNC check-up, increased from 37 percent in 2011 to 41 
percent in 2016. 
 
 
5.2          Principal Components Analysis Estimation Technique 
All of the three maternity related variables – prenatal visits, institutional delivery, and postnatal visits – are expected to be 
closely associated with women’s autonomy in a traditional society that is attempting to break out toward modernity. Because we have 
several indicators of such autonomy that may, in fact, be interrelated, the principal components analysis (PCA) can help, as explained 
in the last chapter, by suitably transforming the component variables and creating orthogonal linear combinations of them. Several 
aspects of autonomy or lack thereof with respect to a woman’s attitude about the spouse’s violence toward her, her level of 
independence and her decision-making ability in making reproductive health care choices, household purchases, particularly out of her 
own earnings, and freedom to visit friends and relatives are separately analyzed through PCA. 
    Orthogonal combinations of variables integrated into principal components are an attractive way to analyze their effects on 
dependent variables. They can indicate whether dimensions of autonomy should be emphasized by the policy. However, if specific 
components of any aspect of autonomy need targeting, PCA will lose its force because those components cannot be easily isolated for 
further examination under PCA. Our model looks at just a few component variables for each aspect of women’s autonomy. Hence it 
can allow for direct inclusion of the variables in a regression.  
    Our analysis of factors affecting maternity care follows both approaches – PCA and direct inclusion of the autonomy 
variables. In terms of the effects of other sociodemographic and economic variables, our analysis proceeds symmetrically on both 
versions of the model. In this section, we discuss the PCA analysis 
 
 
5.2.1      Kaiser-Meyer-Olkin (KMO) measure for sampling adequacy 
The KMO test measures sampling adequacy for each variable and measures the proportion of variance among variables. In 
other words, the KMO test indicates whether the selected variables are apt for inclusion in the analysis. The KMO test returns values 
ranging from 0 to 1 and the sample is considered fit for analysis if the values are equal or higher than 0.50. However, there could be 
greater correlations among variables if the KMO value tends to be closer to 0. 
Table 5.2.1 below, shows the results for KMO test for sampling adequacy. We see that the numbers range between 0.58 and 
0.79 indicating that the selected variables are adequate for PCA analysis.  
 
Table 5.2.1 Kaiser-Meyer-Olkin (KMO) Sampling Adequacy Results 
NEPAL 2011 KMO Result NEPAL 2016 KMO Result 
Variable Kmo  
Beat1 0.7564  
Beat2 0.7078  
Beat3 0.7932  
Beat4 0.7867  
Decision1 0.7372  
Decision2 0.6743  
Decision3 0.6696  
Independence1 0.6033    
Independence2 0.6040  
Independence3 0.6026  
 
Variable Kmo 
Beat1  0.7149  
Beat2  0.6950  
Beat3  0.7329 
Beat4  0.7744 
Decision1  0.6773  
Decision2  0.7093  
Decision3  0.6346  
Independence1  0.5855  
Independence2  0.5896  
Independence3  0.5659  
 
 
 
 
Table 5.2.2)     Scree plots from Principal Component Analysis Loadings 
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Scree plots for each of the empowerment indexes in both the surveys indicate that the eigen values are less than one after the first 
component. Hence, we only include first component scores in our analysis. 
 
 
5.3          Prenatal Visits 
Table 5.3.1 Effects of Socioeconomic and Demographic Factors on Prenatal Visits to Health Care Institutions 
Poisson Regressions for Number of Prenatal Visits Made: From 0 to 8 
 PCA Average 
Marginal Effects 
Nepal 2011 dy/dx 
PCA Technique- 
Poisson 
Average Marginal 
Effects Nepal 2011 
(dy/dx) 
Poisson 
PCA Average 
Marginal Effects 
Nepal 2016 dy/dx 
PCA Technique - 
Poisson 
Average Marginal 
Effects Nepal Nepal 
2016 (dy/dx) 
Poisson 
Women Characteristics 
Age 0.6354*** 0.5376*** 0.6742***  0.5839*** 
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0.0329 (0.0451) (0.0340) (0.0277) 
age2 -0.0061*** 
0.0005 
-0.0051*** 
(0.0007) 
-0.0063*** 
(0.0005) 
-0.0074*** 
(0.0002) 
age_first_cohab 0.1584*** 
0.0219 
-0.0610*** 
(0.0243) 
-0.0551*** 
0.0115 
-0.0192*** 
(0.0267) 
age_firstbirth -0.1624*** 
0.0104 
-0.0868* 
(0.0234) 
-0.0117 
0.0109 
-0.0591*** 
(0.0241) 
total_children -0.5346*** 
0.0273 
-0.9973* 
(0.1116) 
-0.1647 
(0.0570) 
-0.1656*** 
(0.0576) 
number_of_sons -0.0640 
0.0898 
-0.1563* 
(0.1273) 
-0.1475 
(0.1818) 
-0.1532* 
(0.0819) 
community_prog_participation 0.3011*** 
(0.0643) 
0.1624** 
(0.0952) 
0.1443 
(0.0862) 
0.1817** 
(0.0367) 
Religion 
Ref: More Prevalent Religion 
(Hinduism) 
    
1.religion_lessprevalent -0.1834* 
0.0870 
-0.1658 
(0.1166) 
-0.0748* 
(0.001) 
-0.0759** 
(0.007) 
Residence 
Ref: Urban 
    
1.residence_rural -0.0237* 
(0.003) 
-0.0431 
(0.1066) 
-0.0355* 
(0.008) 
-0.0447 
(0.0491) 
Wealth Index 
Ref: High Wealth 
1.lowlth -0.9801*** 
0.0937 
-0.9283*** 
(0.1310) 
-0.9339*** 
0.0522 
-0.9119*** 
(0.0690) 
1.midwlth -0.2696** 
0.0876 
-0.1619 
(0.1209) 
-0.1279* 
0.0549 
-0.0053 
(0.0698) 
Educ 0.0345* 
(0.0026) 
0.0398* 
(0.0098) 
-0.0136 
(0.0157) 
-0.0137 
(0.0163) 
edu_wom_singleyrs 0.0204 
(0.0112) 
0.0464* 
(0.0148) 
 0.0036 
(0.0079) 
0.0040 
(0.0081) 
Respondent Work Type 
Ref:Full-time 
1.worked_seasonal -0.1297** 
0.0668 
0.0617 
(0.1191) 
-0.0113* 
 (0.0731) 
-0.0089 
(0.0736) 
 
Respondent’s Occupation 
Ref: Agriculture 
1.occu_prof 0.0159 
(0.2542) 
0.0964 
(0.2579) 
0.1124* 
(0.0782) 
0.0753 
(0.2413) 
1.occu_others 0.0109 
(0.1491) 
0.0932 
(0.1516) 
0.0581 
(0.1331) 
0.0761 
(0.1471) 
Husband’s Occupation 
Ref: Agriculture 
1.h_occu_prof 0.2216* 
(0.1198) 
0.1207 
(0.1749) 
0.1768 
(0.1692) 
0.1599** 
(0.0749) 
1.h_occu_others 0.1774** 
(0.0770) 
0.0686 
(0.1064) 
0.1365 
(0.1051) 
0.02971 
(0.1348) 
Respondent’s Earning Type 
Ref: Cash Only 
1.paid_cash_kind - 0.0465 
(0.1903) 
-0.0354 
(0.1916) 
-0.0433 
(0.1907) 
-0.0384 
(0.1911) 
1.paid_never -0.2135* 
(0.1455) 
-0.1571 
(0.1458) 
-0.0547 
(0.0564) 
-0.0573 
(0.0565) 
Attitude Towards Violence Index Factors 
Ref: Beating not justified if wife goes out 
1.beat_wifegoesout_just  0.1130 
(1.6616) 
 0.0063 
(0.0837) 
Ref: Beating not justified if wife neglects children 
1.beat_neglectschildren_just  -0.6171 
(1.3044) 
 -0.0230 
(0.0669) 
Ref: Beating not justified if wife argues 
1.beat_argues_just  1.0194 
(2.2835) 
  0.0354 
(0.0982) 
Ref: Beating not justified if wife refuses sex 
1.beat_refusesex_just  2.8103 
(2.3077) 
 0.0201 
(0.1383) 
Decision Index Factors 
Ref: Respondent decision healthcare- alone 
1.decision_resp_resphealth_jo~t  -0.1116 
(0.1128) 
 0.0120 
(0.0696) 
1.decision_resp_resphealth_ot~s  -0.3200***  -0.0052 
 
(0.1191) (0.0662) 
Ref: Respondent decision hh purchases- alone 
1.decision_resp_hhpurchases_j~t  -0.1077 
(0.1096) 
 0.0043 
(0.0658) 
1.decision_resp_hhpurchases_ 
ot~s 
 -0.1034 
(0.1142) 
 0.0026 
(0.0433) 
Ref: Respondent decision visits- alone 
1.decision_resp_visits_joint  -0.0361 
(0.1182) 
 0.0322 
(0.0726) 
1.decision_resp_visits_others  -0.0396 
(0.1163) 
 -0.0195 
(0.0636) 
Independence Index Factors 
media_exposure  0.3333*** 
(0.1148) 
 0.0228 
(0.0536) 
com_facilities  -0.1649 
(0.1236) 
 0.0264* 
(0.0994) 
transport_facilities  0.1079** 
(0.003) 
 -0.0127 
(0.0547) 
Women Empowerment Index: PCA factors 
Dpc1 0.0527*** 
(0.0223) 
 0.0434** 
(0.0200) 
 
Ipc1 0.0708** 
(0.0304) 
 0.0090 
(0.0135) 
 
Vpc1 0.0179 
(0.0186) 
 0.1470*** 
(0.0139) 
 
Observation  N=6984  N=8724  
 
5.3.1        Regressions Using Principal Components 
                         The survey data for 2011 show a mean of 6.1 prenatal visits to health institutions although the range of such visits is 
from 0 to 8 which masks a large frequency concentration (14.93 percent) at 0. In 2016, the mean rose to 7.4 showing a remarkable 20 
percent increase in five years.  
 
 Prenatal visits are count data. Two relevant models for analyzing such data are poisson and negative binomial. Statistical tests on 
the data fail to support negative binomial distribution1. We therefore use Poisson models to estimate the effects of our explanatory 
variables.  
 Decision making: Our model uses three types of decision-making: about the woman’s healthcare, about making household 
purchases, and about her family visits. For each type, the choices are decision by the woman herself, decision made jointly with the 
spouse, or decision made by others. Surprisingly, under each decision type ‘others’ take the biggest role in both survey years: 35 
percent (healthcare), 44 percent (purchases), and 39 percent (visits) in 2011 and 42 percent, 43 percent and 43 percent respectively in 
2016. Thus, healthcare decisions are increasingly made for the woman by others. Part of the reason might be that the husband whose 
input has become significantly less prominent in 2016 has migrated to foreign countries leaving the immediate decision-making role 
for others in the family. No substantial change from 24 percent was found with respect to the woman being the decision maker. The 
biggest change, favorable to the woman, was found with respect to the decision making on household purchases. From 32 percent in 
2011 to 37 percent of the respondent women now make purchase decisions in the family. Once again, however, spousal input has 
decreased from 24 percent to 20 percent raising the question about the possible effect of migration. 
 
1 In both the surveys Poisson results show that variance is almost equal to the mean and the dispersion statistic would therefore be closer to one. Further, the negative 
binomial regression test showed α= 0.000028 (2011) and α= = 0.000045 (2016). This rejects our hypothesis of α > 0 or α < 0 showing no indication of over-dispersion or under-
dispersion in our data and hence directs that Poisson Model is compatible for this study. Result tables for these tests are included in the appendix. 
 
 
 These are the basic data. How does a change in who makes decisions affect the frequency of prenatal visits? As noted earlier, PCA 
cannot isolate the effect of any given aspect of decision making. But in each case, we find, based on scree plots, that just one principal 
component to be adequate to capture the nature of component variables. In terms of decisions (on healthcare, purchases, and visits), a 
ten percent increase in DPC1 (decision principal component 1) is associated with an increase in neonatal visits of 0.53, such as from 
the overall sample mean of 6.1 to 6.63 visits, or an 8.7 percent increase. This is an economically significant effect for 2011. The 2016 
data indicate a slightly smaller increase of 4.3 percent in response to the 10 percent increase in DPC1. Both these effects are 
statistically highly significant. We discuss how improved decision making by women can be achieved as a social goal later in this 
chapter. 
 In addition to decision making ability, woman empowerment can also increase if women can have greater independence in 
pursuing activities beyond doing household chores, such as watching TV, listening to radio, or reading a newspaper, i.e., having 
greater awareness of or exposure to media. Besides media exposure, access to transportation and communication facilities can also 
help in empowering women. These factors, collected under IPC1 (independence principal components 1), were statistically and 
economically significant in 2011 but lost their effectiveness in 2016. On the other hand, a woman’s attitude toward spousal violence 
toward wives acquired high significance in 2016 after being insignificant five years earlier. 
 Does age have an effect on the frequency of prenatal visits? Since the typical age at marriage in Nepal is 17 years 9 months with a 
standard deviation of 3 years 3 months, we expected increasing age to make a woman more knowledgeable in seeking institutional 
maternity care. This is verified by the data. We also expected that after a certain age, the additional benefit from institutional prenatal 
visits may decline. Though the age-squared term did have a negative and statistically significant coefficient, the age turning point at 
 
which visit frequency for maternity care might begin to decrease came out to be 52 years. Since most if not all women would already 
be menopausal at this age, the quadratic term is inconsequential leaving a positive impact of age on prenatal visits intact. Among other 
demographic variables, the woman’s age at the birth of first baby, and total number of children, had a negative impact on the visit 
frequency in 2011 but not in 2016. 
 With 84% of the population following this, the Hindu religion is dominant in Nepal. Women from other religions had 0.2 fewer 
prenatal visits as compared to Hindu women in 2011 but the non-Hindu coefficient turned insignificant five years later. The rural-
urban difference in the visit frequency was also not observed in the data, in a most surprising finding given that access to institutional 
healthcare facilities is harder in the rural areas. 
 Wealth data from the surveys are non-numerical where households are only categorized as having large, medium and small 
amount of wealth based on asset information where any imputation of monetary values assets was not reported. Compared to those in 
the higher end of the wealth scale, women in medium or low wealth categories have fewer prenatal visits. A move from low to high 
wealth is associated with one full visit more whereas the mid-wealth women have a one-quarter fewer visit than the wealthy women 
on average.  
 Education has an even less of an impact on institutional maternity visit. A move from lower elementary to high school education 
would only lead to a rise in visit frequency by 0.1 according to the 2011 data and even such a change was not available in 2016. In 
terms of occupation, if the husband has a professional job, the woman is likely to visit slightly more, ranging from 0.18 to 0.22, than if 
the husband was a farmer. Finally, if the wife earned but was not paid (since the payment went to the husband) or paid in kind, then 
there is a negative impact on the institutional prenatal visit though the size of the impact came down in 2016 relative to 2011. 
 
5.3.2         Regressions Using Separate Empowerment Indicators  
 PCA integrates several variables within a category into their linear combinations. To get sharper implications for policy, we also 
run those component variables directly in the regressions. From these estimations, we find that compared to those in the most-wealthy 
category, women having medium or low levels of wealth have fewer maternity visits, similar to the result discussed above. A move 
from low to high wealth is associated with one full visit more whereas the mid-wealth women have up to a sixth fewer visits than the 
wealthy women on average.  
 Education has only a small impact on institutional maternity visit. A move from lower elementary to high school education would 
only lead to a rise in visit frequency by up to 0.05. In terms of occupation, if the husband has a professional job, the woman is likely to 
visit slightly more, ranging from 0.12 to 0.16, than if the husband was a farmer. Finally, if the wife earned but was not paid (since the 
payment went to the husband), then there is a negative impact on the institutional prenatal visit though the size of the impact came 
down to 0.06 in 2016 from 0.16 in 2011. The in-kind payment also lowers the visit slightly. 
 We know healthcare decisions are increasingly made for the woman by ‘others.’ How does a change in who makes decisions 
affect the frequency of prenatal visits? In terms of decisions on healthcare, a decision made jointly by the woman with her husband 
results in no significant effect in neonatal visits. The same result of no significant impact obtains when the decisions made jointly with 
the husband is extended to household purchases or to the woman’s visits out of home.  
 Factors that can facilitate women’s autonomy through media exposure seem to help in increasing prenatal visits. The exposure 
variable was highly prominent in 2011 but with greater awareness of issues that women are exhibiting now its effect has virtually 
 
disappeared in the 2016 data where the positive coefficient of 0.023 has a large standard error of 0.054. Transport and communication 
facilities seem to have little effect or statistical significance in both years. A woman’s attitude toward spousal violence toward wives is 
not significant in affecting prenatal visits either. 
 As with regressions using PCA empowerment variables, we find that an older woman will be more knowledgeable in seeking 
institutional maternity care. On the other hand, the age-squared term once again has a negative and statistically significant coefficient, 
but its low coefficient makes the term inconsequential in offsetting the positive effect of the age variable. Among other demographic 
factors, the woman’s age at the birth of first baby, and total number of children, have a negative impact on the visit frequency in both 
2011 and 2016. 
 Women from other religions had 0.2 or slightly fewer prenatal visits as compared to Hindu women in 2011 but the non-Hindu 
coefficient turned insignificant five years later. The rural-urban difference in the visit frequency was also not observed in the data as 
reported in the last subsection. 
5.4          Choice of Delivery Place  
Table 5.4 a  
Predictive Probabilities for Place of Delivery 
 2011 2016 
Dep Var.: Choice of Delivery Place 
(1=Noninstitutional, 2=Gov. Health 
Center, 3=Pvt. Health Center) 
 
Probabilit
y (Non-
inst.) 
1 
Probabilit
y (Govt. 
Inst.) 
2 
Probabilit
y (Pvt. 
Inst.) 
3 
Probability 
(Non-inst.) 
1 
Probability 
(Govt. Inst.) 
2 
Probability 
(Pvt. Inst.) 
3 
community_prog_participation (0) 0.6543*** 
(0.022) 
0.2695*** 
(0.014) 
0.0761***   
(0.010)  
0.5338***   
(0.025) 
0.3667***  
(0.019) 
0.0993***    
(0.013) 
 
community_prog_participation (1) 0.5957*** 
(0.014) 
0.3030*** 
(0.012) 
0.1011***   
(0.007) 
0.4111*** 
(0.008) 
0.4739*** 
(0.009) 
0.1148***   
(0.005) 
Religion 
Ref: More Prevalent Religion (Hinduism) 
1.religion_lessprevalent (0) 0.6031***  
(0.011) 
0.2972***     
(0.010) 
0.0995***    
(0.006) 
0.6260***  
(0.016) 
0.2709*** 
(0.016) 
0.1029***  
(0.010) 
1.religion_lessprevalent (1) 0.6807*** 
(0.024) 
0.2517***   
(0.016) 
0.0674***  
(0.009) 
0.6294***   
(0.025) 
0.3645*** 
(0.015) 
0.1059*** 
(0.012) 
Residence 
Ref: Urban 
1.residence_rural (0) 0.5463***   
(0.025) 
0.3302*** 
(0.017) 
0.1234*** 
(0.013) 
0.5333***    
(0.016) 
0.3670***    
(0.016) 
0.0995*** 
(0.010) 
1.residence_rural (1) 0.6292*** 
(0.011) 
0.2855*** 
(0.010) 
0.0851*** 
(0.006) 
0.5625*** 
(0.012) 
0.3380*** 
 (0.010) 
0.0993***  
 (0.007) 
Wealth Index 
Ref: High Wealth 
1.hiwlth (0) 0.6301***   
(0.014) 
0.2853***   
(0.010) 
0.0844***   
(0.009) 
0.5382*** 
(0.017) 
0.3661*** 
(0.016) 
0.0956*** 
(0.011) 
1.hiwlth (1) 0.5847***   
(0.024) 
0.3108***  
(.0184) 
0.1043***   
( 0.009) 
0.4995*** 
(0.049) 
0.3868*** 
(0.031) 
0.1357*** 
(0.023) 
1.lowlth (0) 0.5581***    
(0.020) 
0.3311***   
(0.016) 
0.1107***  
(0.009) 
0.4043***    
(0.040) 
0.4392***   
(0.025) 
0.1563*** 
(0.025) 
1.lowlth (1) 0.6854*** 
(0.020) 
0.2557***  
(0.014) 
0.0588*** 
(0.008) 
0.5831*** 
(0.013) 
0.3457*** 
(0.010) 
0.0712*** 
(0.006) 
1.midwlth (0) 0.6056***   
(0.012) 
0.2950***   
0.011) 
0.0993***  
(0.007) 
0.5280*** 
(0.018) 
0.3683***  
(0.016) 
0.1035***  
(0.012) 
1.midwlth (1) 0.6545*** 
(0.024) 
 
 
0.2671***  
(0.016) 
0.0782*** 
(0.010) 
0.5432***    
(0.021) 
0.3555*** 
(0.014)   
0.1144*** 
(0.009) 
Respondent Work Type 
Ref: Full-time 
 
1.worked_seasonal (0) 0.4246***    
(0.011) 
0.3849***   
(0.010) 
0.1903***    
(0.006) 
0.4357***    
(0.017) 
0.4658***    
(0.016) 
0.1067***    
(0.010) 
1.worked_seasonal (1) 0.7747*** 0.2115*** 0.0136*** 0.6089 ***   0.3749*** 0.0160***  
 
(0.023) (0.015) (0.012) (0.019) (0.012) (0.010) 
Respondent’s Occupation 
Ref: Agriculture 
      
1.occu_prof (0) 0.6187***    
(0.010) 
0.2889***    
(0.010) 
0.0922***  
(0.006) 
0.5333***  
(0.0163) 
0.3673*** 
(0.016) 
0.099***    
(0.010) 
1.occu_prof (1) 0.5289 ***  
(0.060)  
0.3342***  
(0.029) 
0.1368*** 
(0.033) 
0.3853*** 
(0.038) 
0.3866*** 
(0.012) 
0.2279***  
(0.029) 
1.occu_others (0) 0.6255***   
(0.012) 
0.2863*** 
 (0.010) 
0.0881***    
(0.007) 
0.5284***    
(0.095) 
0.3699***   
(0.055) 
0.1015***    
(0.042) 
1.occu_others (1) 0.5704***  
(0.032) 
0.3162*** 
(0.020) 
0.1133*** 
(0.014) 
0.4762*** 
(0.014) 
0.3704***   
(0.010) 
0.1532*** 
(0.008) 
1.occu_agri (0) 0.5728***  
(0.030) 
0.3162***   
(0.020) 
0.1108***   
(0.013) 
0.5754***   
(0.055) 
0.3414***    
(0.037) 
0.0831***  
(0.021) 
1.occu_agri (1) 0.6285***  
(0.013) 
0.2858***  
(0.010) 
0.0855***  
(0.008) 
0.5262***   
(0.018) 
0.3694***   
(0.016) 
0.1042***   
(0.012) 
Husband’s Occupation 
Ref: Agriculture 
1.h_occu_prof (0) 0.6218***   
0.010) 
0.2878***   
 0.010) 
0.0902***        
(0.006) 
0.5340***   
0.0164245 
0.3670***   
 (0.016) 
0.0988***   
 0.010 
1.h_occu_prof (1) 0.5228***  
(0.047) 
0.3373*** 
(0.024) 
0.1397***    
(0.026) 
0.3355***   
(0.027) 
0.3968***  
(0.009) 
0.2676*** 
(0.025) 
1.h_occu_others (0) 0.6734***  
(0.020) 
0.2555***   
(0.014) 
0.0709  
(0.008) 
0.5085      
(0.079) 
0.3807***    
(0.044) 
0.1106***    
(0.038) 
1.h_occu_others (1) 0.5932*** 
(0.012) 
0.3020*** 
(0.011) 
0.1047*** 
(0.007) 
0.5093***   
(0.009) 
0.3466***  
(0.008) 
0.1439*** 
(0.006) 
1.h_occu_agri (0) 0.5977***    
(0.0121) 
0.3019*** 
(0.011) 
0.1002***    
(0.006) 
0.5416***    
(0.018) 
0.3620***    
(0.017) 
0.0962***  
(0.010) 
1.h_occu_agri (1) 0.6754***    
(0.022) 
0.2564***    
(0.015)   
0.0681***   
(0.009) 
0.5084***    
(0.031) 
0.3799***    
(0.021)   
0.1115***  
(0.017) 
Respondent’s Earning Type 
Ref: Cash Only 
1.paid_cash_kind (0) 0.6065***    
(0.011) 
0.2952***   
(0.010) 
0.0982***   
(0.006) 
0.4282***    
(0.009) 
0.4554***   
(0.009) 
0.1163***   
(0.005) 
1.paid_cash_kind (1) 0.7202***  
(0.040) 
0.2260*** 
(0.027)   
0.0537*** 
(0.013) 
0.5219*** 
(0.028) 
0.3685*** 
(0.016) 
0.1095** 
(0.014) 
 
1.paid_never (0) 0.5830***    
(0.027) 
0.3094***   
(0.018) 
0.1075***   
(0.012) 
0.5777***    
(0.037) 
0.3397***   
(0.027) 
0.0825***  
(0.014) 
1.paid_never (1) 0.627*** 
(0.014) 
0.2848*** 
(0.011) 
0.0877***  
(0.008) 
0.6217*** 
(0.011) 
0.2697*** 
(0.009) 
0.1085*** 
(0.006) 
1.paid_cash_only (0) 0.6230***    
(0.015) 
0.3593***   
(0.011) 
0.0176***   
(0.008) 
0.6480***    
(0.020) 
0.3203***   
(0.017) 
0.0315***   
(0.011) 
1.paid_cash_only (1) 0.5173***   
(0.042) 
0.4455***   
(0.023) 
0.0371***   
(0.022) 
0.5687***  
(0.057) 
0.4015***   
(0.031) 
0.0297***   
(0.030) 
Attitude Towards Violence Index Factors 
Ref: Beating not justified if wife goes out 
1.beat_wifegoesout_just (0) 0.6142*** 
(0.010) 
0.2892***  
(0.010) 
0.0964***  
(0.006) 
0.4062***   
(0.007) 
0.4511***   
(0.007) 
0.1425***   
(0.005) 
1.beat_wifegoesout_just (1) 0.7201*** 
(0.025) 
0.2282*** 
(0.052) 
0.0516** 
(0.012) 
0.4477*** 
(0.028)    
0.4546*** 
(0.017) 
0.0975** 
(0.013) 
Ref: Beating not justified if wife 
neglects children 
      
1.beat_neglectschildren_just (0) 0.6161***    
(0.010) 
0.2889***   
(0.010) 
0.0948***   
(0.006) 
0.4394***  
(0.009) 
0.4479***   
(0.009) 
0.1126***   
(0.0060) 
1.beat_neglectschildren_just (1) 0.64481**
*  
(0.045) 
0.2761***  
(0.008) 
0.0790***     
(0.007) 
0.3992*** 
(0.018) 
0.4794*** 
(0.011) 
0.1212*** 
(0.010) 
Ref: Beating not justified if wife argues 
1.beat_argues_just (0) 0.6159***    
(0.010) 
0.2890***    
(0.010) 
0.0950***  
(0.006) 
0.4063***   
(0.007) 
0.4512***   
(0.007) 
0.1424***     
(0.005) 
1.beat_argues_just (1) 0.3798*** 
(0.035) 
0.3853*** 
(0.022) 
0.2347*** 
(0.009) 
0.4262***     
(0.034) 
0.4662*** 
(0.019) 
0.1075** 
(0.016) 
Ref: Beating not justified if wife refuses sex 
1.beat_refusesex_just (0) 0.6158***    
(0.010) 
0.2892***   
(0.010) 
0.0948*** 
(0.006) 
0.5309***  
(0.016) 
0.3690***   
(0.016) 
0.1000***   
(0.010) 
1.beat_refusesex_just (1) 0.3720*** 
(0.017) 
0.3868*** 
(0.038) 
0.2410*** 
(0.017) 
0.4965*** 
(0.056) 
0.4256***    
(0.036) 
0.0778*** 
(0.021) 
Decision Index Factors  
Ref: Respondent decision healthcare- alone 
1.decision_resp_resphealth_jo~t(0) 0.6242***   
(0.014) 
0.2851***    
(0.011) 
0.0905***    
(0.008) 
0.4485***    
(0.010) 
0.4432***  
(0.009) 
0.1081***  
(0.006) 
 
1.decision_resp_resphealth_jo~t (1) 0.6988*** 
(0.020) 
0.1990***     
 (0.014) 
0.1021***  
(0.010) 
0.6067***    
(0.020) 
0.2761*** 
(0.013) 
0.1171*** 
(0.010) 
1.decision_resp_resphealth_ot~s (0) 0.5156***   
(0.015) 
0.3893***   
(0.012) 
0.0950***   
(0.007) 
0.5999***     
(0.028) 
0.3857***   
(0.021) 
0.0143***   
(0.015) 
1.decision_resp_resphealth_ot~s (1) 0.6160***  
(0.020) 
0.2890***  
(0.013) 
0.0949*** 
(0.011) 
0.6017***   
(0.014) 
0.2779*** 
(0.010) 
0.1203*** 
(0.008) 
1.decision_resp_resphealth_alone (0) 0.6090***  
(0.012) 
0.2927***  
(0.011) 
0.0982*** 
(0.007) 
0.6151***   
(0.020) 
0.2768***   
(0.018) 
0.1079***  
(0.012) 
1.decision_resp_resphealth_alone (1) 0.5344***    
(0.023) 
0.3785*** 
(0.015) 
0.0869 
***  
(0.010) 
0.5869***   
(0.041) 
0.3357***   
(0.028) 
0.0773***   
(0.016) 
Ref: Respondent decision hh purchases- alone 
1.decision_resp_hhpurchases_j~t (0) 0.5202*** 
(0.012) 
0.3870***  
(0.010) 
0.0927***  
(0.006) 
0.4424***  
(0.009) 
0.4463***   
(0.009) 
0.1112***   
(0.005) 
1.decision_resp_hhpurchases_j~t (1) 0.5965***  
(0.029)  
0.2997*** 
(0.018) 
0.1036*** 
(0.014) 
0.5786*** 
(0.015) 
0.3016***   
(0.025) 
0.1197*** 
(0.013) 
1.decision_resp_hhpurchases_ ot~s (0) 0.6136***   
(0.019) 
0.2905***   
(0.0144) 
0.0958***   
(0.009) 
0.5068***   
(0.037) 
0.3815***   
(0.024) 
0.1115***   
(0.019) 
1.decision_resp_hhpurchases_ ot~s (1) 0.6171*** 
(0.017) 
0.2884*** 
(0.012) 
0.0943*** 
(0.009) 
0.5707*** 
(0.010) 
0.3179***   
(0.012) 
0.1113*** 
(0.007) 
1.decision_resp_hhpurchases_ alone (0) 0.5089***   
(0.013) 
0.3925***   
(0.011) 
0.0984***   
(0.008) 
0.5288***    
(0.022) 
0.3696***   
(0.018) 
0.1014***   
(0.012) 
1.decision_resp_hhpurchases_ alone (1) 0.5317***   
(0.025) 
0.3798***   
(0.017) 
0.0883***  
(0.011) 
0.5446***  
(0.044) 
0.3609***  
(0.029) 
0.0944***   
(0.020) 
Ref: Respondent decision visits- alone 
1.decision_resp_visits_joint (0) 0.6004***   
(0.013) 
0.2960***   
 (0.011) 
0.1035***    
(0.008) 
0.4437***   
(0.010) 
0.4457***  
(0.009) 
0.1105***   
(0.006) 
1.decision_resp_visits_joint (1) 0.6558***   
(0.024) 
0.2647***  
(0.016) 
0.0794*** 
(0.009) 
0.5293***   
(0.024) 
0.3640*** 
(0.015) 
0.1065*** 
(0.011) 
1.decision_resp_visits_others (0) 0.6031***    
(0.018) 
0.2966***  
(0.013) 
0.1001   
(0.009) 
0.5128***   
(0.024) 
0.3467*** 
(0.015) 
0.1405*** 
(0.011) 
1.decision_resp_visits_others (1) 0.6271*** 
(0.019) 
0.2831***   
(0.013) 
0.0895*** 
(0.009) 
0.5838***  
(0.013) 
0.3457*** 
(0.010) 
0.0703*** 
(0.006) 
1.decision_resp_visits_alone (0) 0.6295***   
(0.012) 
0.2814***  
(0.011) 
0.0892***  
(0.006) 
0.5378***   
(0.020) 
0.3645***    
(0.018) 
0.097***    
(0.011) 
1.decision_resp_visits_alone (1) 0.5722***   0.3116***  0.1160***  0.5162***  0.3763***  0.1074***    
 
(0.026) (0.016) (0.014) (0.050) (0.029) (0.025) 
Independence Index Factors 
media_exposure (0) 0.677***     
0.021 
0.2566***    
(0.014) 
0.0661***    
(0.009) 
0.5773***  
(0.024) 
0.3471***    
(0.019) 
0.0755***    
(0.012) 
media_exposure (1) 0.5912*** 
(0.013) 
0.3076*** 
(0.012) 
0.1012*** 
(0.007) 
0.3817***  
(0.011) 
0.4942*** 
(0.010) 
0.1240*** 
(0.006) 
com_facilities (0) 0.6222***     
(0.011) 
0.2874***    
(0.010) 
0.0902***     
(0.006) 
0.6292*** 
(0.016) 
0.3689***    
(0.016) 
0.0018***    
(0.010) 
com_facilities (1) 0.5674***   
(0.029) 
0.3165***   
(0.018) 
0.1159** 
(0.014) 
0.4458***  
(0.028) 
0.4542*** 
(0.018)   
0.0998***  
(0.012) 
transport_facilities (0) 0.6120***    
(0.012) 
0.2908***    
(0.010) 
0.097***   
(0.007) 
0.5452***    
(0.020) 
0.3619***    
(0.017) 
0.0927*** 
(0.011) 
transport_facilities (1) 0.5220***   
(0.018)   
0.3853***  
(0.013) 
0.0926***    
(0.008) 
0.3895***   
(0.015) 
0.4856*** 
(0.011) 
0.1247*** 
(0.008) 
** p<0.01, ** p<0.05, * p<0.1 
 
 
Table 5.4b 
Effects of Socioeconomic and Demographic Factors on Choice of Delivery Place 
(Ordered Probit Regressions: Delivery at Home = 0, at Gov. Health Center = 1, at Pvt. Health Center = 2) 
 
Dependent Variable: 
Delivery Place 
Average Marginal 
Effects, 2011 
(Empwrmt: PCA)   
Average Marginal 
Effects, 2011 
(Empwrmt: Direct)  
Average Marginal 
Effects, 2016 
(Empwrmt: PCA) 
Average Marginal 
Effects, 2016 
(Empwrmt: Direct) 
Age 0.0408 
(0.045) 
 
0.0043 
(0.011) 
0.0272* 
(0.012) 
0.0256** 
(0.002) 
age2 -0.0010 
(0.001) 
 
-0.0211*** 
(0.0001) 
-0.0016*** 
(0.000) 
-0.0019*** 
(0.000) 
age_first_cohab -0.0054 
(0.021) 
 
-0.0133 
(0.052) 
-0.0021 
(0.005) 
-0.0037 
(0.005) 
 
age_firstbirth -0.0077 
(0.024) 
 
-0.0189 
(0.034) 
-0.0028 
(0.006) 
-0.0015 
(0.006) 
total_children -0.0726 
(0.046) 
 
0.0649 ** 
(0.029) 
0.0421*** 
(0.010) 
0.0443*** 
(0.010) 
number_of_sons -0.0353 
(0.073) 
0.0156 
(0.019) 
0.1204 
(0.123) 
0.1277 
(0.124) 
community_prog_participa
tion 
0.3857 
(0.078) 
0.0658** 
(0.017) 
0.1335 
(0.142) 
0.1316 
(0.112) 
Religion 
Ref: More Prevalent Religion (Hinduism) 
1.religion_lessprevalent 0.0845 
(0.089) 
 
0.0729 
(0.063) 
0.0218 
(0.027) 
0.1312 
(0.112) 
Residence 
Ref: Urban 
1.residence_rural -0.0222 
(0.085) 
 
-0.0237  
(0.021) 
-0.0500* 
(0.016) 
-0.0351 
(0.024) 
Wealth Index 
Ref: High Wealth 
1.lowlth -0.3641*** 
(-0.162) 
0.0982**  
(0.025) 
-0.180*** 
(0.023) 
0.189*** 
(0.023) 
1.midwlth -0.1414 
(0.097) 
0.0025* 
(0.005) 
0.0388 
(0.024) 
0.0356** 
(0.004) 
educ 0.0091 
(0.023) 
0.0111 
(0.011) 
0.0142 
(0.05) 
0.0130 
(0.015) 
edu_wom_singleyrs 0.0332 
(0.011) 
0.0594 
(0.029) 
0.0156* 
(0.002) 
0.0161* 
(0.002) 
Respondent Work Type 
Ref:Full-time 
1.worked_seasonal 0.1567* 
(0.081) 
0.1475* 
(0.066) 
-0.0021 
(0.021) 
0.0011 
(0.021) 
 
Respondent’s Occupation 
Ref: Agriculture 
1.occu_prof 0.2414* 
(0.187) 
-0.1245**  
(0.053) 
0.1441* 
(0.045) 
0.1080 
(0.006) 
1.occu_others 0.1580 
(0.115) 
0.1171** 
(0.037) 
-0.1356* 
(0.034) 
-0.1112* 
(0.028) 
Husband’s Occupation 
Ref: Agriculture 
1.h_occu_prof 0.3255 
(0.149) 
0.0383*  
(0.021) 
0.0026 
(0.021 
0.0596** 
(0.026) 
1.h_occu_others -0.2636*** 
(0.084) 
 
-0.1411* 
(0.099) 
 
-0.0023 
(0.021 
-0.0110 
(0.028) 
Respondent’s Earning Type 
Ref: Cash Only 
1.paid_cash_kind -0.3777** 
(0.154) 
-0.2440** 
(0.025) 
-0.0128 
(0.030) 
0.0183 
(0.030) 
1.paid_never -0.1447* 
(0.109) 
-0.1166* 
(0.087) 
-0.0313** 
(0.020) 
0.0322* 
(0.020) 
Attitude Towards Violence Factors 
Ref: Beating not justified if wife goes out 
1.beat_wifegoesout_just  0.4533 
(0.866) 
 -0.0411* 
(0.030) 
Ref: Beating not justified if wife neglects children 
1.beat_neglectschildren_ju
st 
 -0.0151* 
(0.001) 
 -0.0165 
(0.036) 
Ref: Beating not justified if wife argues 
1.beat_argues_just  -0.3348 
(1.126) 
 -0.0040 
(0.024) 
Ref: Beating not justified if wife refuses sex 
1.beat_refusesex_just  - 0.0235 
(0.923) 
 0.0209* 
(0.025) 
Decision Index Factors 
 
Ref: Respondent decision healthcare- alone 
1.decision_resp_resphealth
_jo~t 
 0.0745 
(0.089) 
 0.0706* 
(0.018) 
1.decision_resp_resphealth
_ot~s 
 -0.0287 
(0.090) 
 0.0334 
(0.030) 
Ref: Respondent decision hh purchases- alone 
1.decision_resp_hhpurchas
es_j~t 
 -0.0891 
(0.094) 
 -0.0152 
(0.022) 
1.decision_resp_hhpurchas
es_ ot~s 
 -0.0477 
(0.094) 
 -0.0206 
(0.025) 
Ref: Respondent decision visits- alone 
1.decision_resp_visits_join
t 
 0.1822* 
(0.101) 
 0.0259 
(0.028) 
1.decision_resp_visits_othe
rs 
 -0.0871* 
(0.022) 
 0.0426 
(0.022) 
Independence Index Factors 
media_exposure  0.2789 
(0.437) 
 0.0700* 
(0.018) 
com_facilities  0.1696 
(0.356) 
 0.0339 
(0.030) 
transport_facilities  -0.0225 
(0.122) 
 0.0321 
(0.019) 
Women Empowerment Index: PCA factors 
DecisionPC1 0.0028*** 
(0.005) 
 
0.0081** 
(0.006) 
 
IndpndcPC1 0.0146** 
(0.008) 
 
0.0103* 
(0.006) 
 
ViolencePC1 -0.0052 
(0.060) 
 
-0.0204** 
(0.008) 
 
 
 
 Data for the place of delivery show whether a new baby was delivered at home (choice 1), at a government health center/hospital 
(choice 2), or a private clinic/hospital (choice 3). It is common knowledge in Nepal that typically in terms of services rendered choice 
3 is better than choice 2 which in turn is better than choice 1. This ordering of the site of healthcare makes the ordered probit (or 
ordered logit) model superior to other models. The model helps to address several questions, such as how much likelier is a woman of 
low wealth to deliver her baby at home versus a health center? Or, how much likelier is a woman of low wealth to deliver her baby at 
home than is a woman of high wealth to deliver her baby at home? However, public hospital is a low-cost place of healthcare as 
compared to a much more expensive option of a private hospital. People face constrained choices depending on how easily available 
health facilities are, and how costly they are. 
 To address exactly these questions, we can look at the probability tables for each outcome under levels of wealth. The results are 
given in Table 5.2a. Direct marginal effects of a variable, or in the case of a categorical variable the probability of moving from one 
category to another, are available in Table 5.2b. We find, for instance, that a wealthy woman in 2011 was 58.5 percent likely to deliver 
at home, 31.1 percent likely to deliver at a public health center and 10.4 percent to do so at a private health facility. The likelihood of 
giving birth at home fell substantially from 59 percent to 50 percent by 2016 with a corresponding increase in the probability of 
institutional delivery for wealthy women. Women of the lowest and mid-level wealth class also show greater percentage of 
institutional delivery over time although at a much slower rate than do wealthiest women. Compared with giving birth at home whose 
probability has declined substantially over time, the poor and middle-class avail public hospitals much more than before and private 
centers only slightly more. 
 
 The trend toward significantly greater use of public health institutions is apparent with respect to several other variables. The 
largest move of this kind, for instance among the empowerment variables, has occurred in the case of violence justification when wife 
goes out (by 23 percentage points, with a corresponding loss of 28 points in delivery at home). We observe much smaller effects for 
who makes decisions about household purchases, about woman’s health, and about her family visits. On the other hand, media 
exposure once again is associated with a significant increase in delivery at government run facilities (from 31 to 49 percent) as the 
probability of home delivery falls from 59 to 38 percent for women who have had significant media exposure. 
5.5        Postnatal Visits 
Table 5.5 
Effects of Socioeconomic and Demographic Factors on Postnatal Visits to Health Care Institutions 
Probit Regressions for Any Postnatal Visits Made: No=0, Yes=1 
Dependent Variable: 
Postnatal visits 
Average Marginal 
Effects, 2011 
(Empwrmt: PCA)   
Average Marginal 
Effects, 2011 
(Empwrmt: Direct)  
Average Marginal 
Effects, 2016 
(Empwrmt: PCA) 
Average Marginal 
Effects, 2016 
(Empwrmt: Direct) 
age 0.0315** 
(0.016) 
 0.0323** 
(0.014) 
0.0223*** 
(0.001) 
 0.0222*** 
(0.004) 
age2 -0.0159** 
(0.0003) 
-0.0005 
(0.003) 
-0.0002 
(0.003) 
-0.0004 
(0.003) 
age_first_cohab -0.0077 
0.0073 
-0.0077* 
(0.001) 
-0.0045 
(0.0171 
-0.0050* 
(0.001) 
age_firstbirth 0.0167** 
(0.008) 
 0.0133* 
(0.002) 
-0.0134* 
(0.002) 
-0.0155** 
(0.007) 
total_children -0.0249 
(0.015) 
-0.0282* 
(0.014) 
-0.0335* 
(0.014) 
-0.0288* 
(0.012) 
number_of_sons -0.0244 
(0.027) 
-0.0223 
(0.027) 
-0.0671 
(0.155) 
-0.0667 
(0.162) 
 
community_prog_partici
pation 
0.0107 
(0.026) 
 0.0211** 
(0.003) 
0.0214 
(0.059) 
0.0132* 
(0.004) 
Religion 
Ref: More Prevalent Religion (Hinduism) 
1.religion_lessprevalent -0.0837 
(0.011) 
-0.0815 
(0.011) 
-0.0198 
(0.029) 
-0.0181 
(0.034) 
Residence  
Ref: Urban 
1.residence_rural -0.0620 
(0.035) 
-0.0622* 
(0.003) 
-0.0107 
(0.027) 
-0.0993** 
(0.001) 
Wealth Index 
Ref: High Wealth 
1.lowlth -0.1605*** 
(0.0403) 
-0.0864 
(0.060) 
-0.0678* 
(0.029) 
-0.0657* 
(0.029) 
1.midwlth -0.0318 
(0.0363) 
-0.0317 
(0.033) 
-0.0441* 
(0.007) 
-0.0423** 
(0.006) 
edu 0.0016 
(0.008) 
0.0007 
(0.008) 
 0.0048 
(0.011) 
0.0050 
(0.007) 
edu_wom_singleyrs 0.0129** 
(0.004) 
 0.0134 
(0.006) 
 0.0151* 
(0.003) 
 0.0058 
(0.004) 
Respondent Work Type 
Ref:Full-time 
1.worked_seasonal -0.0321** 
(0.003) 
-0.0411 
(0.008) 
 -0.0116 
(0.028) 
-0.0445* 
(0.002) 
Respondent’s Occupation 
Ref: Agriculture 
1.occu_prof 0.1693 
(0.035) 
0.2247* 
(0.033) 
0.1482 
(0.033) 
0.2791*  
(0.038) 
1.occu_others -0.1193 
(0.045) 
 0.1147 
(0.038) 
0.1287 
(0.045) 
-0.1151 
(0.045) 
Husband’s Occupation 
Ref: Agriculture 
1.h_occu_prof 0.0965  0.0912 0.0866  0.0877 
 
(0.058) (0.051) (0.039) (0.047) 
1.h_occu_others 0.0839* 
(0.027) 
 0.0354 
(0.023) 
0.0886* 
(0.024) 
0.0410 
(0.022) 
Respondent’s Earning Type 
Ref: Cash Only 
1.paid_cash_kind 0.0569 
(0.055) 
-0.0411 
(0.030) 
0.0067 
(0.040) 
-0.0167 
(0.039) 
1.paid_never -0.0688* 
(0.004) 
0.1137 
(0.071) 
-0.0477** 
(0.025) 
0.1480* 
(0.013) 
Attitude Towards Violence Index Factors 
Ref: Beating not justified if wife goes out 
1.beat_wifegoesout_just  0.0584 
(0.021) 
 0.0650* 
(0.039) 
Ref: Beating not justified if wife neglects children 
1.beat_neglectschildren_j
ust 
 0.0286 
(0.013) 
 0.0214 
(0.027) 
Ref: Beating not justified if wife argues 
1.beat_argues_just  0.0065 
(0.037) 
 0.0071 
(0.046) 
Ref: Beating not justified if wife refuses sex 
1.beat_refusesex_just  0.0478* 
(0.003) 
 0.0509* 
(0.002) 
Decision Index Factors 
Ref: Respondent decision healthcare- alone 
1.decision_resp_respheal
th_jo~t 
 -0.0637* 
(0.002) 
 -0.0809* 
(0.004) 
1.decision_resp_respheal
th_ot~s 
 -0.0320 
(0.002) 
 0.0307 
(0.008) 
Ref: Respondent decision hh purchases- alone 
1.decision_resp_hhpurch
ases_j~t 
 -0.0646*  
(0.028) 
 0.0711* 
(0.034) 
1.decision_resp_hhpurch
ases_ ot~s 
    
Ref: Respondent decision visits- alone 
 
1.decision_resp_visits_jo
int 
 0.0126 
(0 .037) 
 -0.0034 
(0.035) 
1.decision_resp_visits_ot
hers 
 -0.0101 
(0.031) 
 -0.0869* 
(0.008) 
Independence Index Factors 
media_exposure  0.0499* 
(0.027) 
 0.0495** 
(0.023) 
com_facilities  -0.0469 
(0.037) 
  0.0324 
(0.038) 
transport_facilities  0.0246 
(0.028) 
 0.0063 
(0.024) 
Women Empowerment Index: PCA factors 
Dpc1 0.0169 
(0.008) 
 0.0128** 
(0.007) 
 
Ipc1 0.0007 
(0.0085) 
 0.0252* 
(0.008) 
 
Vpc1 0.0098 
0.0115 
 0.0132* 
(0.009) 
 
 
 The survey question about postnatal visits is simply whether a new mother has accessed postnatal care at a health center. Because 
the answer is either Yes or No, this binary choice can be analyzed by using a logit or probit model. We use probit.  
 An interesting thing about the postnatal visit (PNV) data is a relatively low incidence of such visits to health care institutions. Only 
49 percent of new mothers in 2011 and an even lower 36 percent in 2016 went in for a postnatal checkup. Could it be because the 
average age of respondent women in 2016 (35.6 years) was four years higher than in 2011 (31.4 years)? This is hardly likely since age 
has a positive impact on PNV in both surveys as expected, and the age square term which is indeed negative is too small to affect the 
positive impact for any age before menopause in the 2016 data on new mothers. Age has a 2-percentage point impact on the visit 
 
probability around the mean age of 36 years. The age square term is only significant in 2011 in the version of the model in which the 
empowerment variables are indexes coming from the PCA. But it produces a negative impact at all relevant ages in the 2011 data. 
 As noted before, the woman’s empowerment indicators are (a) violence, or attitude toward husband’s beating of his wife for any 
reason (there are four reasons in the data), (b) decision, or who makes decisions about various things (healthcare, household 
purchases, and visits to family and friends), and (c) independence, or access to media, phone and transport. Summarizing these 
categories in terms of linear combinations represented conveniently by a single principal component in each of the three cases, we find 
decision-making and independence factors to be significantly associated with postnatal visits whereas the violence factors to be 
insignificant in 2011 and barely significant in 2016. All the coefficients of marginal effects show the probabilities of a postnatal visit 
going up by 1 to 2 percentage points.  
 If we want to focus on component variables for each empowerment index, we can include a dummy for every value of a variable 
except for the base value. Doing so, we find that unless the healthcare decisions are taken by the respondent herself, the probability of 
a postnatal visit decreases even if the decision is taken jointly with her husband. With respect to household purchases, a joint decision 
resulted in a decline in PNV in 2011 but an increase in 2016. Greater media exposure consistently raises the probability of a PNV by 5 
percentage points. Transport or communication facilities had no significant effect in either year. A woman’s attitude to her husband’s 
violence (beating) toward her had mixed results. Justification of the beating in the case of wife going out or her refusing sex led, 
surprisingly, to a 5 to 6 percentage point increase in the probability of accessing the postnatal care in both years. The remaining cases 
of attitude to violence produced no significant impact in either year. 
 
 What about education and wealth? Highest education in the household is not significantly related with PNV in any way. The 
woman’s own education, however, has a mixed result. When PCA-based empowerment enters the regression, the probability of a PNV 
increases by 1.3 to 1.5 percentage points. But when empowerment indicators are directly used in regressions, the significance of 
woman’s education goes away. With respect to wealth, low wealth and mid-wealth reduce the probability of a PNV in 2016 by 4 to 7 
percentage points, as expected, whereas the 2011 results are not estimated as precisely. 
 The woman’s age at the birth of the first baby had a positive impact on PNV in 2011 but the effect turned negative in 2016. These 
statistically significant changes stayed within a narrow range of 1.3 to 1.7 percentage points. On the other hand, a greater number of 
children or even sons is negatively associated with PNV. Surprisingly, one more son led to a 7-point decline in PNV in 2016 as 
compared to only 2 points in 2011. The son preference, while traditionally strong, seems to be decreasing in importance with time in 
Nepal. 
 
 
 
 
 
 
 
 
 
 
 
CHAPTER SIX 
CONCLUSION AND POLICY IMPLICATIONS 
 
 Despite a concerted effort, many women in the developing world continue to ignore their rights to reproductive health and 
underutilize services that are accessible. Thus, alongside striving for progress, developing regions must prioritize investment in 
maternal health and family planning policies and programs, particularly for poor women who are not covered by current interventions. 
Considering maternal health as a key development issue, developing regions should expand health systems, while also teaching 
women about the health and addressing socio-cultural factors that may discourage vulnerable women from seeking care. 
Attitude towards violence is changing and in countries where data is available for more than one year, there is a remarkable 
decline in the acceptance level of both men and women. However, to eliminate all forms of violence against women a comprehensive 
legal framework must exist to address the spectrum of violence that women experience predominantly. 
Increase in educational attainment among Nepalese women and increase in average age of marriage contribute in lowering 
maternal mortality in Nepal. Pattern of utilizing maternal health services are also quite different among rural and urban settings. Our 
findings reveal that very few proportions of women have utilized all forms of maternal health care facilities. Independence factors 
such as exposure to media shows positive and quite a significant impact on our reproductive healthcare outcomes (3Ps). This study 
found education to have less impact on institutional delivery and prenatal checkups but the inclusion of composite empowerment 
index suggested education to have increased postnatal service usage. Educational status and improvement in literacy rate can perhaps 
improve maternal health and women’s status in the household. In essence, the research shows increasing inequities of prenatal, 
 
postnatal and delivery care. Rural women belonging to poor households who are illiterate, unemployed and have no exposure to mass 
media were among the most deprived segments in Nepal and health interventions should focus on them.  
The Sustainable Development Goal (SDG) emphasizes that maternal health must be alleviated and prioritized as one of the 
critical agenda for socio-economic development in countries like Nepal. It is very critical to radically reverse the high maternal 
mortality rate in Nepal. Complications during pregnancy and childbirth are the primary causes of increased deaths and disability 
compared to any other reproductive health problems. Evidences and review of a topic of this sort allows improvement in maternal 
health interventions further reducing maternal and child morbidity. Obstetric emergencies sometime may not be predictable through 
antenatal checkups. However, women can be made aware about the potential threats for early mediations of maternal mortality. 
Additionally, more efforts and comprehensive strategies could play a significant role in campaigning for better use of maternal health 
services, especially in rural areas. These campaigns could include (a) the inclusion of the media, in terms of broadcasting information 
relating to maternal health services and the importance of such services, (b) educational programs aimed at enhancing the literacy 
skills of women (especially in rural areas), (c) implementing better policies that shape or focus on the livelihoods of women, and (d) 
implementing better maternal health care delivery. There is always a doubt of endogeneity bias existing in research areas similar to 
this study. Some prominent scholars such as Anderson and Eswaran (2009) Malhotra (2011) point to the probability of a two-way 
causality between women’s autonomy and its determining factors. As discussed in our conceptual framework, our study focuses on 
women characteristics along with socio demographic factors that influence women’s role in their own reproductive health care 
decisions. Some of our explanatory variables (e.g. education, economic activities, and wealth) might suffer from endogeneity issues. 
 
Therefore, another direction for future research could address this unobserved heterogeneity by estimating the causal effects between 
empowerment and some of the explanatory variables. 
Policy Implications: 
Availability of quality emergency obstetric care is important in the context of Nepal. The government faces serious challenge 
of limited resources to cover the underlying needs of reproductive health. Several socio-cultural aspects can also have major 
implications on MHC utilization and health care interventions should also address these wider social issues. Availability of basic 
health facilities and obstetric care alone cannot lower the maternal mortality rate or guarantee safe maternity period for all. Safe 
Motherhood programs should target rural women by providing midwifery skills to health workers in public hospitals. Further, proper 
management of underpaid health workforce, improved health infrastructure is also required for the improvement of maternal health. 
Affordability of MHCs could be a potential barrier for its utilization especially for women from poor households. Nepal should focus 
on developing national policies that ensure the removal of unwarranted health care charges on these essential services where the need 
is greatest. Based on our findings, women in topmost wealth quintile significantly increased usage of all maternal health care facilities. 
Nepal government should introduce more programs that uplift women’s status enabling more women to be on the top tier wealth 
quintiles. 85 % of women belonging to the most prevalent religion (Hinduism) were also among the ones who utilized MHC services. 
Government should therefore also consider channeling religion to promote awareness, usage and benefits of maternal health care 
facilities.    
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